: $UR' () *+e3e"FBBI$>?F6 GIMG * DESCRI PTI ON | NK CARTRI DGE AND PRI NTER USI NG
THE SAME 5 Technical Field ~ 3 MAR TOO3 The present invention relates to an
ink jet-type Hmmum lm mﬁratus, such as an ink j et printer andfan i i
et plotter, a m " | l’” m ink cartridge detachably attached to a1 gre‘ﬂmﬂm
mai n body of the mnndesy et-type printing apparatus. Morre specifically the

i nvention pertains to a technique of processing and storing 10 information
relating to t i of ink kept ir1 the ink cartridge. Background Art
The ink |j etmmmﬁ‘,mﬂmlmm"[UQ apparatus |li'’ke the ink j et printer and the ink
] et plotter nain I des an ink cartridge, in which one or plural inks
are kept, and 15 'ﬁ%ﬁ’ﬁ nter main b&FESWRPFIGNprint head to carry out actual
printing operations on a printing medium The print head ejects ink fed
fromthe ink cartridge onto the printing nedium such as printing paper, so
as to inplenent prinNKGARTRIDGHAND PRINTER I USINGTREEISAMMEart ri dge i s
designed to be detachably attached to the printer main body. A new ink
cartridge has a predeterm ned quantity of ink kept 20 therein. Wen the ink
kept in gn ink cartridge runs out,TdRgichinKel@artridge is 25 replaced with a
new one. The ink jet-type printing apparatus is arranged to cause the
printer main body The peskrtuhwindion helates trednrink jet dyepritting@pparatas, such he i nk

cartridge based.qgn the amunt .of.ink ejected fromthe print h and to
inform the J$ép Irg(f]eﬁpré’{tart@%o@ I%Wﬁ_?ﬁéte%ﬁ?é g‘jﬁo Ech@ o I??rtﬁq?lgeo‘ie&a_é:?‘% pr event
the printi n%tt@ékﬁﬁ@@ﬂbﬁni@&ﬁfﬁ‘h@@éd}ﬁ)ﬂtﬁgﬁkﬁétﬁ&?é’pﬂi’ﬁﬁﬂgl@pﬁk‘diuspf Mdk. Anot her
proposed i nk cartrldge has a storage el énent, in which various 30 pieces of

i nf or mat i on spedificallyghe mventiorkpastainso @ teehhique obprocssdipg and storisganpl e, t he
type of _j,nk .and the Nt i of .1nk, carg stored, .The ..pk cartridge has

t hese pilgceén fm?th(}norgirérlglfl %5‘?1}{}6@&5?@?’85%}1(%??{ lélr{:ge fr?lfecagtFlfiﬂet'er, to which the
ink cartridge is attached, reads the stored information regarding ink and
carries out the printing procedure suitable for the ink. In the case where
the ink cartridge stores only the Baskarogpd i nformati on, 1 3 MAR 2003 2

the printer can n L Qut L At i.p0. By: 1 aki ng
into account the ?(?F 81?1{3%@\’9&% 3 |§%ggl%?&?%gkﬁo{?krﬁ%ﬂaﬁ ??]?Igg%@tdttﬁg{l&ljg% t he
rewritabl e iphfteer meaiinlo fnoledpa adiinigcarmidge, i whike dreror phyhl inkd arekepthatd al | ows
the rewitable, i nfor,rrgti on.regarding ink to be witten into, the ink
cartriddé, tHEIEIARARPPENRithERI PEAT0 FAE OB drhtal PHRENGORFIFHOAS GREs agai nst

possi b€ 1 Nl B fne! hllghepgrmtihtsw cQPRAiAEH BBm BP0 oh@IHLES TN
inconplete writing. It is hi y redquired to conplete the witing operation
of the requipriatingiredasn,chch af pintbigipapensd 4sitn impkiment printing qpehe od, i n order

Lo prevent \gul LD, oRRLALLO0. o hel o, Tade L RSOmRl 5L by SR
i nvention i $ipSndi@bdPViAged il diridgs hid Ageditbatingd §infify SOk kegduct i on
and enabl es required pi'eces of information relating to the ink cartridge,
for exalfl e therpia. r SYanthe ipkdisahin anyink tariridee roes Gy, e drkeetrigdeeld y and
replaced with a new one. The ink jet-type printing apparatus is arranged to cause
the printer main body to calculate the remaining quantity of ink in the ink
cartridge based on the amount of ink ejected from the print head and to inform the
user of a state of running out of the ink, in order to prevent the printing procedure
25  from being interrupted by the out-of-ink.
Another proposed ink cartridge has a storage element, in which various
pieces of information relating to ink kept in the ink cartridge, for example, the
type of ink and the quantity of ink, are stored. The ink cartridge has these pieces
of information regarding ink, and the printer, to which the ink cartridge is attached,
30 reads the stored information regarding ink and carries out the printing procedure
suitable for the ink.

In the case where the ink cartridge stores only the read only information,



15 securely. The object of the invention is also to provide a printer using
such an ink cartridge, a storage el enent nounted on such an ink cartridge,
and a nmethod of witing the required pieces of information relati |193tnep %03
ink cartridge into the ink cartridge. 20 At |east part of the above and the
other related objects is actualized by a first ink cartridge detachably
attached to a printer. The first ink cartridge includes: an ink reservoir
in which an ink used for printing is kept; and a storage unit storing
specific information in a readable, witable, and non-vol atile manner, the
storing unit having an ink quantity information storage area. The specific
25 i nf or mat i &A PrAEF GeLBOtiCAR Y PRBIE 8Acqualeaintige operatieuimntaking iafo dcaruikept i n
the ink rese ' The +.i: bty At ormat | e area.; s included in
a speci 1 o apare P GRPHACctakBhe Rl B LRLBRA AR

quant i ty-r el glghiighg ink or Riedrioter agplizafion that allkvsahd teiniriigitte Grffotniopr esent

i nvention has the ink quantity, information storage area, which is in the
speci fi c ar eEeHdRE 18K 19 Pe WitteY inte thedpk pariridegoths comventional éachpique dags
gquantity-4 el at.i jQf L ] i qgﬁg@ S | es the

i nfor matisrz)n ?@It%dﬁg @%%gggaﬁtéggésﬁllg g:t]eelmst%g%%g% t he r?gslnﬁllghg quantity
of ink, to behkhafted repultsid pcampleertiting. y It isthighty regdired togeconipdete tits 1 3 MAR
~~I~ 3 manufacturing cost_of the ink cartrjdge. The specific area.witten
first by t heWEiinRPRFafr of B reaRire PlecssPtiniimaiony GFin AREOR LIRESni t or
any arbitrary, 4u&ado ?ev%ﬁ@th@tw‘?ftﬁg%ﬁ!éﬁﬁbn £ Gdin ﬁa@&ﬁx@&_ﬁﬁ@teﬁi}%o‘f’ﬁé tten first
by the printer. In accordance wwth one preferable application of the first

i nk cartridgatersuptiona. i nk reservoir includes a specific number of ink
chanbers, corresponding to a nunber of different inks used for printing, and
the ink antity information storage area has a storage capacity accordi ng
to the nunber of different inks.DiEbRsuBkf Givantdd y | nformati on storage area

may, for exanple, have a storage capacity of at |east three bytes. In this
appl i cation, the i#hke gRjagitofthe pragest maentiom i3 thus to pwyuleandak payidgedhatf i ci ent

CoCI Y 0 SRR Db B HEhl o

quant i ty-rel aik dagridpd, domeadainple, ke refiatnigquantity dffigk,ite ke sfotudtquiokly Bidr mat i on
storage area at a time of replacenent of the ink cartridge and/or at a
power - of 5 t i BESUBY-t he printer. In this arrangement, the 15 witing
operation into thej : VA I I by ied out at
Che. time of T opl acaaeor By LlcR TRk, Abrdl At 23fpRl Slnk SudPi WEL 0

pr obabl e reptatiipgens stofagt bEmenkmoanted b gech abhink camddgdecand amethiold of
quantity-relatjng informati.on tq,he securely stored intq.the ink . cartridge.
T accot danc SRR RIRGE et Pifis L ialTara s oghe B HEgF Bl 159
invention, tphe tpk reservoir has at |east three ink chanbers, in which at

| east three different color inks are kept respectively. In this
arrangenzht , the i Aklegsiapartiafyhd sifove aad thorother o¢laige objeets ihagtuadizpd byal i ty of

menory di vi si.ons., The. .pl yr.al.i ry divisipon tore pi.eces of

i nformation !Fléslt éﬂlﬁ cf‘?émfige gﬂ%ﬂ{awyi agécli%ntgﬁéar 4 elggcf ﬁ{sﬁ}ng(ecagﬁfigeer ent col or

i nks kept i nidchglcs: @8Rk tds¥®olrik whiAIGHIS usdgos praited 12 Reptpaireacet | y. A
storage capacity of at |east one byte is allocated to each of the plurality
of nenory di vni§PleHBE spasificiabrmatiening teadable, Mritahletand moprvefatiiempanct,
application i D Nelon i i i rLoBkd oOn storage
area has a s grsggéglg(%lg%%%nf aglflﬁlgbﬁ a@’tswﬁﬂ\%&%% g@fe agér%d tpb;l?g S?%Eﬁér)eser voi r
has at |2nst idformeationkKnatidesiiefosmation relatinf tad quidtityesfinhk kepten diefihler ent col or

i nks are kept respectjvely. In this arrangenent,  the ink quantity

i nfor mati on E568e & %H‘kfi’éléntétyﬁpﬂ?%?qqr&ﬁtgﬁg‘?@ﬁ%%S}nglil@‘?‘g‘i“g'r@?mﬁ*ﬁéreﬁl urality
of mermory di yjisi A EpPHECHD ired MAE MR InAR-Tephidk iffgrhigguant i ties of

D 3 VAR 2003 5orR St By MEDRERR sired e HCTnAY-fe nlkglkerpt in the
respective ink chalhefist inkecasttidgedf tha gegsentdeventipn has the orkagrantitypaci ty of at

| east one b is allocated to.each.of the.. : . .
y;[n ormation storage area, WhIdS in'the specific area written first by the printer

30 and in which the ink quantity-relating information is stored. This arrangement
enables the information relating to the ink cartridge, such as the remaining

quantity of ink, to be stored quickly and securely, while reducing the



plurality of menory divisions. These arrangenments enable the ink
quantity-relating information to be 5 stored in an optimal manner according

to the nunber of inks. In the above application, it is preferabl
at least five different color inks include three deep col or inkéfaj‘umﬁ]ﬁ

l'ight color inks, which correspond to two deep colors anong the three deep
color inks. In the ink quantity information storage area, the nenory

di visions for storing the pieces of 1063 nformati on regarding the three deep
color inks are located at a first placeewitten first by the printer, and
the menory divisions for storing the pieces of information regarding the
two |ight coharufpdirenggast plgde inkdcaztridge.s cbprrpepifiaesawrittendirstimxtheby t he

i . B d I i.nk ,
B yel i ow Bt Sy GaRiate e Rs i SF RS N an N S it Pgent o

15 Thi s arr apgeseidit, erad 8aceRsdddedivritadn fibiiyage ptifef, t 0 be used in common
for the ink cartridge including only three deep color inks and the ink

cartridge i ncludi g aeerrdencaea awimsFicrablesapateptionet thegifst i icartrifiges. I n the
above pr &f ertﬁ@gr& @p&b&gﬁ%@@§a%&m@ﬁ&ﬁ&§ o?inﬁdﬂfaﬂl‘béﬁtcbﬁ&phﬁgﬁgtgg to the

remai ning quantities o e respective 1nks are witten | hé “menory 20
di vi si ons atnuantier mé different pliaawsedfor prhtidd)end thie iakghantidgafandtion at a
power-off time of th rinter. In this grran emerrll%, the writing operations
into the respPeees e ?@raﬁF\(ii‘%CB}ﬁéc‘:&F‘gn%&? SYmek Of £ feeRt inkfre of

replacenent pie hRQuhdilty GEbihARASIRRLY HEa Aly, el ,‘ri]'l vdU @Bl Probabl e

repl acenment of the i1 nk”cartridge. I's enables t I quantity-rel ating
i nfor mat i on ¢apadity ofext lmaed threstbytesd Imthis apphcdtiok, 26 idaquantitygeforiflatost or age

unit may, be sequenti all cessed i.n synpchroni sm.wi t.h a cloc ignal. In
Phis ot iibr unades pse Brod sBESRRCERRAE GUBFORERpEgh I SrGiterctrdad "and ¢ he
i nk quant i t yihk MiogumtityorR]Sineidefnal®a 1S a first storage area located at a
head of the plurality of storage areas included in the storage unit.

Al ternatively, 30 ksprefeembliydaiiie inkhguantitypielatiag informedtiogtiowaitfen anteas, and

the ink quantity information.storage area i.s a.ast sto area | ocated at
an end of thtilc bl%iﬁ ué’lnﬁ{yym%}rmsa?%? %8@%3?{%5@?? h&eféé%psl?cﬁmteﬁég%g%f%e unit. The
storage uni tcafridgelehd/6t dtuGiowes-offtir e at@B priateky In this 3rMiRnA03Inge accessed
fromthe head position or fromthe termnal position thereof. This

ar rangentont WHEBE BRETEGRI INHY e il qUIATITERErMAGOR YoraER atcARS @aed PE@e, such as
t he remai ni i J gl y, while
reduci ng thgt%ﬁg#%%fg%%?%ﬁbéngéfstthggl}lp?aﬁtzl{dg%(ég%tg#éf rﬁaé&ﬁ&élyﬁ%ﬁ%@«g” rst ink
cartridge ofrephecpeméic inkeanidgen, Thisenhbiks thednit qiantityeteddtingg | nf or mati on
may regard a renai.ni ngl?quant Mﬁ/ of .ink in the ink reservoir or a cunulative
anount of i NRIIBILORIR PoIFCWierhSIOEd e thegnk garttidge. r eservoir. The present

invention is al so wlijeshgthetRitPardBic? prbriatle GplidatidDBE the present

20  invention, the ink reservoir has at least three ink chambers, in which at least three
different color inks are kept respectively. In this arrangement, the ink quantity
information storage area has a plurality of memory divisions. The plurality of
memory divisions store pieces of information relating to quantities of the at least
three different color inks kept in the respective ink chambers are stored

25 independently. A storage capacity of at least one byte is allocated to each of the
plurality of memory divisions.

In accordance with still another preferable application of the present
invention, the ink quantity information storage area has a storage capacity of at
least five bytes, and the ink reservoir has at least five ink chambers, in which at

30 least five different color inks are kept respectively. In this arrangement, the ink
quantity information storage area has a plurality of memory divisions. The

plurality of memory divisions store pieces of information relating to quantities of



detachably attached to a printer. The second ink cartridge includes an ink
10 reservoir in which an ink used for printing is kept, and a storage unit
storing specific information in a readable, witable, grid non-wv ll‘?ray ke
manner. The storage unit is further sequentially accessed in synﬁ ASZHM
with a clock signal, and has a first storage area, in which read only
information is stored, and a second storage area, which is arranged prior
to the first storage area and in which 15 rewitable information is stored.
The specific information includes information relating to a quantity of ink

kept in the ink reservgj r. In the second ink cartridge of the present
i nvention, & 3AeRbBYsiiiereat eplagiskskent it thatrespaetbicdak shambeswefasinredl

This offect IGaPy Fattioes Rt s0PREE e AP PRI hborif & Tk

cartridge. Iplurblitg ofinreangeamdiomst t he second ink cartridge, the second
storage area, in ﬁhich rewitable gefﬁja_are stored, is accessed prior to the
first storage are Pe?er?rmg%rﬁer}t%%b q?“ﬂ‘a‘ﬂ%“%ﬁyere lagé%fprmﬁlqnﬁebgt or age
unit. This cppfd SUmalkigil 8RARSSciifigWb e i RP6F Alk.on of the rewritable
data into the second storage area to be conpleted within a short tine
period. 25 Even i in theeabouseppbicativm, itiisprefdrable ehat itea leastdisteadiffetent t he second
storage area after .the.off-operation,of the pqwer. switch . 1his

confi gurat i 88%%@“&“&@“4%@%4%?? ﬁ‘_blo{)lﬂﬁ 3‘34%]&%%@ %Wfﬂlﬁﬁl e data to be
conpl et ed bebatgohdl e RREIepRbites drfiomiht Btte®lepQoldrhitksS 0tk fle-ind he _
configuration of the second ink cartridge, which applies the |Inexpensive
st orage uni [quanipinfagnyiomstarpge ey temmembryadivisions for stwtngghe piectreofl 30 cost

f the ipk ' | d ible.fail '
Che. pr oddss TRPIPfFTrplrlE AC U AR5 AR I B EE] v BREP APl o ° '
appl i cati on fiét tyhke pesendnd the mandyidd@sions fot sPriBtheXA0cs &f idtermifivni t abl e

information stored in the second storage area nmay include a piece of

i nf or mat i on FRERIHNE EieeiRi LGt eRlaninks gredecatoskatiaseeand mlane Widtearngat bY thehe pi ece
of informati n i 0y ' LK - I he printer
froman ano %)i teg'f ?%E(K% OEE{{J%I?’??]}QEH&%(@Eer%r%ﬂ]@iagng?}%g’ Iﬁhg%é%)ép ance with
anot her pr efyellab| andajxptwecliglit colooinks laee 1$¢ie oph andkighandapége, the ink
reservoir has a p ralitg of inégcharr_bers, in whirch a plurality of
differeh® color i UFADSRBGRT cRaRleean idgrifapl stprage KRk tashg yRed 4p gompea

rew i tabl e it Tl daRidnt icRRg brt P SEERRLoRE HIAARA A KBidgic! ude pl ur al

pi eces of information oh renal Ni ng” quant | erent” col or inks
kept in theiddudiestheet dogp colok inksanth évs lightrvelglinitsal pi eces of information on

remai nin uantities of the different color inks are calculated by the

printer. gTﬂi s arr thg‘&?:?ﬂife %rﬁg%?bé%aﬁ?pﬁ’é’aﬁ‘%@ﬁiphe&eﬁﬁ%qﬁwuﬁ?I 4ng téol or ink

to be nonit eeednmBeiR qistivies GNHe tdpsctive fdsiBe WHReMHRS theichdipstly del ay that

the specific color ink is running out. 15 In this structure, "the second

st or age2@r edivigignsadadireg of replaecmes ofrthednk cattridesiandior atf apaveatifttima | at est
iece of inf j o] el ntit f ink ks witten

g equenti al | Q?{hlrgﬁ)&#ﬁél}s E:hotrrl#‘k ?aé%lr%g%h é(}{r%’?tgf %’Le%ﬁﬁngtogértaga%st 1éllk(ootlrllle B H B Sai ni ng

quantity of memlory divigions &8 cadite biedt ehe/timabPrdphRehv® oFthe Bk aftBdEy Y

di vi sions. Some troubl e y 20 interfere with the normal witing operation
of the |at e 88d/gngtdhs Hims of @hﬁéﬂﬁpﬁblﬁf‘?ﬁl@@ﬁ{lt qtdhe whgapridge. bylhatci dent al |y
pul 11 ng t e eI he kbt Gb1aRE iR on i bb BuFBP B FaGhuol e 11 N
operation in the current cycle. he previ ous data Ptten in the previ ous
cycl e i BSredcatrédge. bef ore 't he current cycle, however, remmin in another
menory di vi si on. en in the case of the abnormgl. witing operation 25 into
one menory divisi Eﬁ? stpmgg uaﬁrr%ﬁ@@r?@ﬂ‘fené‘ﬁ%%F%Sigﬁén F’@‘r‘?éﬁ’%?% &E]&nfti ty of ink
to be nonit gl sigAl | TSRS R HBrdeh BnRheYa BM?alﬁ?b?stWaFE%Fe@s,'_” anot her
menory division. In accordance with still another preferablle application of

t he second kmktheank quangies; inforeatienstoraglaesaiint firsratorage aseadloeated at & he second

consumpt + ontdt PEGfr B FREEFahs i AETR e fioPlts Wi oAl om an
amount j im@secﬁf%aumtmam pletyf &rstddsgd¥reddgand e il GuasitifyUafot@tiont 1S
e.p

pref erabl e that .piece of information on the ampunt of ink 1 3 MAR
2003 storage area is a last storage area located at an end of the plurality of storage areas

included in the storage unit. The storage unit-of such structure is sequentially



consunption takes an initial value in a range of 0 to 90% Witing the
initial value in the range of 0 to 90% into the information on the anount
of ink consunption ensures the accurate nonitor of ink consunpti gn AFh%ma
arrangenent al so enabl es the secure determ nation of whether or o” h
quantity 5 of ink kept in the ink cartridge is neasured on the assunption
that adequate correction is carried out during the use of the ink
cartridge. In the second ink cartridge §f the present invention, the
rewitable information stored in the second storage area may include at

| east one sel ected anong a piece of information on a tinme period el apsing
af ter unsealacaggsechiBomihe hepdnesition @g &oanile serpiinad pogition terpofrat This on a

frequency of %ﬁ%ﬁ%ﬂ&bl%e%ﬁﬁﬂmr}gag{%{o{kﬁg ii ca?t%ﬁ%%isgtgf a a@Fand fromthe

printer, both psing tine perio requency achrment and
det achment bemamineasmtigdofiyk tthée ptorett quickly And Seeues omdle irgdactgrthe i dge of
the present invention, the reglg%onl,y information stored in the first
storage ar edDHHYRGHIINE CRS of the dcqargidge-sel ect ed 15 anong a pi ece of

i nformatison on a y@ake fifP Mk bartBiage ?Latlhﬁ E&ée%ﬁlﬁ&ﬁ,lfl:{leeinﬂfqlt(ﬁlg\tgcyitrfglllﬁgggrt ridge,

a piece of information on a type o t In‘the in and a
pi ece of i nfinforakiiomman regacépaandiyingfquadiay ofilokdatherinklgmervioir drat h t he first

ink cartridge and,thé second ink cartridge having any one of the above
appl i cati onsc,ur‘?"tqati‘v§ aﬁ?@?’é?ﬂ’lﬁ‘f‘éoflw&ipt’&ﬁ "E&’F’R@i\yfiit‘%%’&dggfeéar"f’ﬁr the 20 storage

unit. In both the fidstsenhinvedidn’is 486 dBded Pfa SREANGKIAKigS t ri dge having
any one of the above applications, it is also preferable that the storage

unit has f ordeachkblyettactiedde apelntet.i nbhetsscordoind carftridgefinelnddsiaprinkt or ed

t herein., .The format_ inpfornmation be. regi stered in a he area of the
tor age Wi creeduiy bRC AR R PRk Ik ol WRETP RS o
i nformati 0n,sp‘@_@i$i@dnt@ﬂn§thﬁx ihQrre®dabieN{veitdbid, a8 nod-RElERYM &GSt €THeng t he access

time irrespective of the storage capacity. The format information also
enabl es t he $preganit sdHrthesearansalyaceessed imsynshionpsiewih aglocksigiehat i on. The

et achabl y. abiA 8 dieh b Shlchdod by kbt PRI WP R 0 1

reservoir instefage breaywhiok isusemgédprigirto thd MGt dtorakkeplea andth whighor age uni t
having a pluraljty of ink quantity information nenpory divisions and
pluralit ofrewrit%bie Bborpradion is stqred. \iike speeiicdniormatiompinrlydesiiTagHEoRr eas. The
storage uni {ofihhRSh o8LR%LSe ARAEN hind ALLARIGEN Tn a readable, veritable,
and non-vol atile manﬂer. The specitic information includes information
relating to a quantithysesbnd ik deetpitigé of thb erasek inveatonanrinexpeesipd ural ity of
ink quantit

L1k guant ) L oL e PRI, S Shone Stores e LI duant Ly relati e
element mounted on the ink cartridge. This effectively reduces the

20  manufacturing cost of the expendable ink cartridge. In the arrangement of the
second ink cartridge, the second storage area, in which rewritable data are stored,
is accessed prior to the first storage area, in which read only data are stored, in the
storage unit. This configuration enables the writing operation of the rewritable
data into the second storage area to be completed within a short time period.

25  Even in the case of writing the rewritable data into the second storage area after
the off-operation of the power switch, this configuration enables the writing
operation of the rewritable data to be completed before the power plug is pulled
out of the socket. The configuration of the second ink cartridge, which applies
the inexpensive storage unit enabling only the sequential access to decrease the {

30  cost of the ink cartridge, thus advantageously reduces the possible failure in the
process of rewriting the data.

In accordance with one preferable application of the second ink cartridge,



respectively correspond to the plurality of ink quantity information nenory
divisions and in each of which wite conplete information is registered
when a witing operation into the corresponding ink quantity infEr%rQMR)r?
menory division is conpleted. 10 The arrangenent of the third in ig@e
enables the required information relating to the ink cartridge, for
exanpl e, the remaining quantity of ink, to be stored quickly and securely,
whi | e reduci ng the manufacturing cost of the ink cartridge. In accordance
wi th one preferable enbodi nent of the pﬁesent invention, 15 the third ink
cartridge includes: a plurality of ink reservoirs, in which a plurality of

i nks are keptherrewrimbled infdrmatiamstored ih teaetdnd stdragaicesimantndiydel axpiocdrat i on
menory di visign and a gl urality of wite c_ongélk_ete i nformati on staorage
areas provi deHINfYmatge R BfICW%IIéW%mWWHH‘?mit INKdeWFYASH r S hePiECE @ or dance

w th one pr efhablBndpnl il aRhil e bl AR hE bRy dfh 4he Storage

unit has two 1 nk quantity i1nfor menory divisions, and each wite
conpl et e i nf empenti dnnkscansamptian eskdifer protiaged f ol | owi ng an end-of -witing

position in each of the jnk nt i i nfo tiaon nmemory divisions. In
accordanct with an ?’Féf’rdﬁ?l‘éefgﬁ@ﬂ?(ﬁgéﬁ%@&&a@ﬂ?ﬁ@“@ﬁt HICFE cartridge,
a predet er m padiddeahelisk Wadivb@Rad DpRrAREbf Bk chMBbWE, ih WIS PIREAirg Bf ,
informatioh storage areas when the witing operation has been conpleted in
t he correspoddfesenticaler éukantd kopt raspestivelyi ofn thisradrugtugh, Viesiewmitablh e
predet erm ned f1 aq. Y} Lff nt initial valyes,or, an identical
initial val ugf%rﬁﬁlo;ﬁg%oﬁ(gmtetggﬁgggé gtsc,)%)a@gtafe\?én%% alél 88%2}1&1%:6? ﬂfor mat i on

st orage ar eagfotniatidi®ntiémaingduagatids dfdgediffarntelanykoret of thehe above
applications, it is 30 preferable that the ink quantity information nmenory
di vi si on80 ar &espertivedeeichambsrss pddieplwalaiecss of infpranadiop cagemeiing t hat i s
witten firs : I 46 3 i ] tridge i ng any one of
t he above apé]ii&}%:{%{epgﬁs% dﬁf&l&g Cgrbsr‘(i)ln%rag%{rkg%%tggp ig{e I{rhlgeq‘ }Tﬁ% MAR 2003 9

st orage unit airsngeagueatabisliye monéssequantitysyisabli oslositkwo bl mfonitbeak si gnal .
The ink tity-relati i pf ti d i ni tit f
Ik n the | ARPAEYARIGRTGRIEmE (hR NSt TUBOuASHAEA e PECISE S8l P Bn wi ¢ b
regard to the,jnak gartridge. 5 The present invention is also directed to a
first method ofnvvriting plural pieces of specific information into an ink
cartridg®y the i nklcthisstiudgee,bed segontbitarpa bicy natytlmeb etdessd two preomtrgr and

having a storage el enent. . The first thod includes the steps,of:. (a)
b ovi i ng- t Do U isbe e e PO T AR (16 Pt S GBS OBisr ¢ ¢ en
into the stofaggis] fUB&taAY. the printer, the plural pieces of 10 specific

i nformation includi n&i nformation relating to a quantity of ink kept in the
i nk cartridge; andIy#yseonfighmagon.Hbe Jatdst datann theyremaining quantityfafiintaisi on int o
;[ 2? oﬂn(;'[ ?gﬁ %vlrl trélr:i\ Ql}térngtré%}c i%{oetrﬂg Itv% on m%}/eeﬁeltngr%' é)lgllgl%rns'pl §(§:I§g tr81f1b1§ %1%1(}:1' fic

20  interfere with the normal writing operation of the latest data into one memory

division, for example, by accidentally pulling the power plug out of the socket in
the course of the wiring operation in the current cycle. The previous data written
in the previous cycle immediately before the current cycle, however, remain in
another memory division. Even in the case of the abnormal writing operation
25  into one memory division, this arrangement enables the remaining quantity of ink
to be monitored continuously based on the previous data written in another
memory division.
In accordance with still another preferable application of the second ink
cartridge, the rewritable information stored in the second storage area includes a
30  piece of information on an amount of ink consumption with regard to the ink
reservoir, which is obtained from an amount of ink consumption used for printing.

In this structure, it is preferable that the piece of information on the amount of ink



The first nethod of the present invention preferentially wites the ink
quantity-relating information into the storage el enent. This arrangenent
enables 15 the information relating to the ink cartridge, suchv\zsam??

remai ning quantity of ink, to be stored quickly and securely, whi 2003
reduci ng the manufacturing cost of the ink cartridge. In accordance with
one preferable application of the first nethod, the witing operation of
the ink quantity-relating information into the storage elenment 20 in the
step (b) is carried out at a time of replacement of the ink cartridge
and/or at a power-off tinme of the printer. In this configuration, the
writing operainsampiion pkehe sttt agee o 2rappt of @ tc@0%. eWriting tiad inithd ti me of
repl acenent of the. ink cartridge.or at.the tinme of highl obabl e

repl acement WAU§ Hhe FﬂPgEQEbr“i’ @@@mt‘?ﬁﬁ%l QFHHFI%OPF@W&J“&E%‘% ity-relating 25
information toBRpAES st 1B Kcftd AbRtdRE it QndGRp@ILMEaMHis of the ink
cartridge. In accordance with another preferable application of the first
met hod, the é&irangemeet dlederfables Hierscewndreicsematitreobweghafor nptihe guastityi ng t he
pl ural pieces,of specific.information in.a certain se nge that allows the
Phk quants ¢ yoH B SERED e P et raonesy S BEas P BRI AR or age
capacity fromrfechiemeh catfiédcoutiderid@ihdakebimiheesk aseRigel ng to the specific
nunber of different inks. The step (b} wites the plural pieces of specific
information into tHhethgsenoadanketastsdae of the preserfrinemigien, thetpyaiiede ~ 3 MaR
2003 10 In tmférﬁa?i%h's%‘ﬂéoa&'tﬂé‘sech&fstp{?gé %!-eﬁl%a %S@u{?é atﬁé’f‘s?pﬂé Gidpdor mation
are arranged in such a nmannér tha Nk quantirty-rerating information is
| ocat ed in th@ospepicte of Bifetragen oapamid perfod @Mapking afteashseahigthe irk def i ned
according to the specific nupmber of different inks kept in_the ink

cartridgl) TREIGEERNAG Pisse CAfmIRmMation g @ fremergyRiafachameantand detachmmenti ed out
in this sequ S i it Vaik el at b W Lon to be
stored qui ckﬁgﬁgrll%k %é@h@gﬁéﬁréﬂﬁéeﬁ@tg{?g@é tltée?leelraélrl{?é tln?% p%frl:(ged){)ﬁragt#e:r abl e
enbodi ment ofrequeacpbbdattachmenirpdrierachmeiteeing measnetitbydhd pristher conpri ses the

step of: (c-1) arranging the plural plLeces of specific 10 information in a
certain sequence t e519‘1083&“1{)%“@?%gt&‘eé’FCSFWIB??P&PPdEC Ff@fié’PI%g to the
quantities ofybReuh stkésh thé‘fi?s@s@fdcgfe%ﬁﬁr}%aﬁ‘ﬂkﬁﬁ% mg%t _I'b_ﬁc fgediqrated in a

storage capacity of at least three bytes froma head. e step (b) wites
the plurH phmorsa pfece nf iforatation on ptyear, entgy, endidme of mapufacture dflike mkr anged

sequence. I n _another preferabl e.enbodi nent..qf the.ahove arrangenent, the
First 16 met FOMCEG ¢ RSP ROAGYTEUS oha e it siored Pt SR a0y Lr'a
pi eces of spggtd bintdthRtibRbA QRapdeitd of BlctiAk BariRipdence that allows the pieces
of information rel atlng to the quantities of the at |least five different

col or inks to be | bckatkdhe firsink cetridgs and paciecondbink gertridgeshavinganympees from
a head. The B . Lec hOf Q. [ pnto the
torage el entrperpoe Rl e B A T n R PRI L 11
pref erabd® t fratagthaitat | east five different color inks include three deep
color inks and two qugE t color inks, which corresgond to twp deep colors

among the three delP thsr stk _.CarTfngerﬂnQrﬂaq SCEPRICB CBHTIdgrqvINEe ANy HST mat i on
are arrangedy i taggvesefp?ﬁgét{bﬁlg)it is&és?gﬁé;fgfagﬁlﬂﬁt&he Etlaf’atgF Lh% hBe RSt Of

i nformation regardi ng ree S are-located prior to the
pi eces of 2binforfmtivatreleting ©gtendi aignivheationstdred titerainl ofhd fokmat By way of

exanpl e, the. three deep .color inks are,cyan, nagenta, .,and yellow, and the
tvo |1 ght - colGPATRE MAved e ghieredy B A TERUTER Ghibe saSen e | n {he i1 st met hod
of the pyesent i NVeRisia@anSAydnd ensaiis AAR8cRf td fhe rGRAYE iFPRhdtAl bABSoni t 1S
preferable that the plural pieces of specific information are 30 witten

into the stothadernedtérfermation, ey shoridning be sceess timadrrespretijgaitha yr el at i ng

i nformation [ rd.a | atJ. nt, of ink.consunpt]j with regard

to the ink capier Gaachy” FACMAN MEATRATTsgbnbleS FOTRR o filtiddh £ age.
of the various pieces of information.

The present invention is further directed to a third ink cartridge
30  detachably attached to a printer. The third ink cartridge includes an ink reservoir
in which an ink used for printing is kept, and a storage unit having a plurality of

-~

ink quantity information memory divisions and plurality of write complete



1 3 MAR 2003 11 The present invention is also directed to a second net hod
of witing specific information into an ink cartridge, the ink cartridge
bei ng detachably attached to a printer and having a storage el e7E§:t RI&E
second nmet hod includes the steps of: (a) providing the specificlti fMA 0on
that is to be witten into the 5 storage elenment by the printer, the
specific information including information relating to a quantity of ink
kept in the ink cartridge; (b) witingy,the ink quantity relating
information into a plurality of ink qugnti ty information nenory divisions,
which are included in the storage el enment; and (c) witing wite conplete
i nf or mat i oniHPERALIQNRErRES AeAsp| g%éﬁ"?ﬁ%@r“ﬁﬁtﬁ@ﬁ@@@?ﬂé@écl&ﬁ ormgtjopni s

provi ded 10 i 3 f i n Lty i nf ormat kon menory
G vi si ons 1 A P2 EPEAEbA0al EndRr ol el " Tl S o B s e
quant i ty- r efrefbintgionnélatingto dquantityoofdalc ke fin theenlk rsergitiant The/plupdiy mat i on
menory divisions has heen conpl eted. ' The arrangenent of  the second net hod
enabl es t heof HEGMARELY SROFBRRAN HEMY Ji¥iSioRe SPFR KquerfEy-1elaire as t he

remai ni ng qugRthdibnOf The Elur&lﬁv ??g?ﬁe?%o%’pl&@iix%hﬂatﬁﬁ%to%ﬁg@&r@ésy , while

reduci ng the manufacturing cos e ink cartridge. Tn accordance with

one pr ef er albdspecjyplyl @atcsmmddé theh@ugatigsafitk quantint informatihe neecanpd net hod
further includes the.step aof: .(,d) .deternini, ether or not the witing
operation ofilvﬂﬂ%nﬁﬂglﬂﬁ%‘ﬁ’tq%t _-lig}_é%"é‘?q ??&“Hm?f?ﬁqﬂﬁm‘,{lﬁ’ﬁ 1§ FthbStf‘éS‘gWhS]F 3t he ink 20
quanti ty i nieRBlipetBE M6 Yhetiotesh @B ifk EiMmt) BlorkiilioRdkenRpgn carried out

properly, based on values of the ink quantity-Telating inforfmation witten
in the ink divasien iscompladedrat i on menory divisions and val ues of the wite

conplete,information witten, i t[}ﬁ' jte conpl et.e | nfornmation storage
ar eas. %P]e present F_ﬁ%‘}ﬁ%eﬂ_t ?chft {‘WBk C?ﬁtlil teé‘ablf%lhﬁ rff‘iﬁlrre& met hod of
witing 25 sifefhdtion relafifg ththe ik ¢anfridgdFol danpdd, tiid MERIniASGudniky §@r t ri dge
bei ng detachably attached to a printer_ and having a storage el'enent. The
third met hodik Hrpudesdmicklt apssegrely( whilpregdyeias ty mamlagedng ¢ast phf or nat i on
that is to %i%iclaﬁn‘? ol Nto the storage el ement by the printer, the specific
i nformati on i ncl udi n‘%inform&ti on relating to a quantity of ink kept in the
ink cartridge; (b)naecbtdance fithohe preferapplasibbyinat sfthabidientiifNeatiBAL i on into
a first_ink quantity infor maii on nenory division; which s included in the
st or agel®! efhsritird (Rl cagrider mylydes s plgatiteotdBisetveirsip St 2 Birality o a fi rst
it m&oggggf fakck AfeUBRES QRLFLIGY AGE RlERity Y hk Hulriit) SRR nGREA&SPONI Ng
divisions and a plurality of write complete information storage areas provided for
each of the plurality of ink reservoirs.
In accordance with one preferable application of the third ink cartridge,
20  the storage unit has two ink quantity information memory divisions, and each
write complete information storage area is located following an end-of-writing
position in each of the ink quantity information memory divisions.
In accordance with another preferable application of the third ink
cartridge, a predetermined flag is written into each of the write complete
25  information storage areas when the writing operation has been completed in the
corresponding ink quantity information memory division. The predetermined
flag may have different initial values or an identical initial value with regard to the
respective write complete information storage areas.
In the third ink cartridge having any one of the above applications, it is
30  preferable that the ink quantity information memory divisions are included in a
specific area of the storage unit that is written first by the printer. In the third ink

cartridge having any one of the above applications, it is also preferable that the



12 to the first ink quantity information nmenory division in the storage

el emrent, when the witing operation of the first ink quantity-relating

information into the first ink quantity information nmenory division has

been conpl eted: (d) writing second ink quantity-relating inforrt3 MARIi 2008 a

second ink quantity information nenory 5 division, which is included in the

storage elenent, after the witing operation of the first wite conplete

information into the first wite conpl eée i nformati on storage area has been

conpleted; and (e) witing second wite conplete information into a second

wite conplete information storage area, which is provided corresponding to

the second |fiRragy Rt StSpayefial naecssd Henmehroaisy witha clogkisignghe Hednkge

el enent, whe It L6 t t ee i jtyrel ating

ot or mat i on SRR LA ke Bed RNy AL G 2 0

been conpl et @dtridgber acumniganeanhontt of ik dohsurdptivet wiold repaaitbeake inke i nf or mati on

relating to the ink cartridge, such as the remaining quantity of ink, to be

stored qui ck¥3'i88 15 securely, while reducing the manufacturing cost of

t he ink rtridge. e Totol m AM. ' ' f the

pr esent icgfrjllventi on,Tl{l e th?l; met lgngkpgg?ﬁgérﬂfén@fsﬁ g@xo?ﬁbglvxgiﬁ%gpgﬁap(f)‘

det er mi ni ng piketstod spagificunforttagonvntod Amipkogaetridge, omsinkfcatttidge beisg | nk

guantity-rel ati i nformation and t second ink, quantity-relatin

e T o desadaty B e ahd el S e Boise Sl i i fgths

{nf or mat i on_ fFRAREYEistebS LTS drdvitHe (8 SRR plRkeARCiobdlle RAKAARANNSAT i €0 out
o]

properly, based on val ues the first ink quantity-relating information
and the secowid t¢ hk weitianinte jher 6orags elgmpriftyrthepiintar, Wid plurahpiegestdfe first and

second i guani.d t.v. i nf ormati qn ry.divisions and val ues of, .t first
ori to. coltpl et n RO B AT RRG I ELmpERr B PRI R G on i
the first anmksefgage; 2bd Wi)ivietipofp ik @ahfifyoe bt aifosifioadftoahe@sragkn one
enbodi ment of this configuration, the step (f) determines that the witing
operati ons oflemigel, piefesentially ayariRe othpr pispen ofisgeaifie B@mAtSA- and the second
ink quantity-rel atg ifspﬁl%[h%tolfa% ﬂ’rgs%HFﬁ%%ﬁ)lny r%fg}eg.tiﬁlggwfﬁegﬁﬁe apd second
ink quantity information menory di‘'vi'si ons have been carried out properly,
in the case yduriey-Rtinganformstiod iato thel stk )ctantdnat | Tigs kitireiRht afbisored in
the first_ ink quanti t(é informati gn nmenpry division coincides with the
second ifk qUaARIFHALE ARG (G HIF SRR irEC.sTER aYihe AempBIngMBRitY iRk fguant i ty
| nformation [ edhictlyod secutel? WAR 200 he HariRhlel ddhadherent of
this configuration, the first wite conplete I nformation and the second
write conpl eink carifidgarat i on have a certain conbination of preset initial
val ues. The third pethod further includes the step. of. identifying a
conbi nation of a cﬂ‘%cg?@aﬁl%@‘ ofe Rrﬁ%.mqu?"r %HPIW?%&ég‘hBPé%t@%r Wfor mat i on
with a curr_ew&itmgbgﬁa@én bh@e ftitdLrefafing MIBHRAtRNI b ARRbIBP elehddnt he case
where the first Ink quantity-relating information stored inthe first ink
quant i t 20 nf orthestep (b)rie auripd ailat gitione efoeplaerment of Weiinkecariridge ahé/osatcond i nk
quantity-rel at iwn&__lii#l[iorerg%tti onringérored in the second ink quantity information
menory di Vi si BRY e rsntep 12‘?8 eétermnes that the witing operation of the
first 10 ink quantinttyisioahfifiragor, Heonhitid OferdttindnichBe fofagt elditenfisant i ty
information menory division has been carried out properly, in the case
where the cofiieheyichthsrtimnhef wplepanent phfhgdak eartridgs of pt e tigps Aldigipl et e
i nformation cRRE: Wi € A i i [ f.f ¢ at _fromthe
cortai n conth oary SPRRefiRt ST Ex AR " Ty LER @k Bufld RO
enbodi maft oinfdrhiatior anlpé gpen@ty ored tite tlid stethgaelementoafitind mkeattrifigs. mat i on and
the second wite conplete infarmation have a certain ﬁgrggi nat | o 5?‘1': preset
t ]

initial values. Th® ZRPAANGFYHLAPORE PrRiFraPl @PRYRaLOR RE Bt 1pLaod.d

i dentifying @.coRiNoAFhHRR c@fnpﬁsé‘s%é &8% o %@Uﬁraﬁéﬁg@% ﬁlhfﬁbie\%é ée conplete
I cond ite conplete I nformation,

i nformati on vmt.h'a current value of the s _ ) |
in the 20 caspecifisenformbteorf inragtertamicequeant thayaltaysathe mk quahtiyrmtatiog stored in

the first ink.quanti information rv divisjon does not,.coincide with
the second | AECTANE 95¢ Pefbd T A Se R s badh et A i 1 nk
quant i t y30 nf @ieratihéiacaBiit gytodhd/$get @it nuidtRr 6t @iFfefeh) intet €THE figs(Hhhat t he
witing operation of the first ink quantity-relating information into the

first ink quaritesthe plarbpieass Erpeifiomformmtignntetisterase plsmepeanhearri ed out
properly, in ere the conbination of the current values of the
first wite %%%gf%?%ﬁfi%br mati on and the second wite conplete information
is identical with the certain conbination of the preset initial values.



The third nethod of the present invention may further include the step of:
30 (h) witing the first ink quantity-relating information into the second
ink quantity information nenory division. In the third nethod q?giﬁﬂ ﬁﬁm
one of the above applications, the first wite conplete infornativo g 3he
second wite conplete .1 3 MAR Zn~~ 14 information may be flags. The
present invention is further directed to a first printer, to which either
the first ink cartridge or the second ink cartridge having any one of the
above applications is detachably attach&y. The first printer includes: a
storage device 5 that stores plural pieces of specific information, the

pl ural pieces of sethidcanfiguratiboytirepiuedl pidved oftipagficmformaicinome rel ating to a

quantity of ink kept in the ink cartrjdge;. and a witing unit that wites
the ink quanffigEsCen SETHyTARIG ek ﬂﬁ%ﬂxj atiwntﬂﬁ@ﬁg?wlmﬁfmu on
storage ar eatmsﬁe&%clsmf%g‘elaaabﬁdi@%m Riccf SptitRls derig¥@hcoREnPid e Pi eces of

specific information. 1 nthe first printer of the present invention, the
i nk quant it yspedifa¢ nurgbérrof diffeaentdnks keptumithe ik daritidge. helhervkritingomeration

i nformatign stor area, which is.incluyded in the Jd.nk cartridge. This

ar r angenent é%tgﬁﬁeg*goﬁaﬁ%%ieﬁ’reﬁlﬁﬁ?ﬁmgﬂ Of‘lgllngg]isﬁaq‘{ef}cet'hefhl%?‘agf[fﬁtﬂ?ei ’%Ee, such as
the remaini n@;uﬂxuﬁylrawng)i‘nfdnﬂﬁﬁoh@) bestsiear@itkBindie vuralydnoaBdiEtelage Whi l e

reduci ng the manutacturing cost of the ink cartridge. 15 The présent
invention ischima@éted to an ink jet printer including an ink cartridge,

ept, and the prinibponarioilmPRBtleal R Ptedty drthahag °

cartridge t o fiagh&jcosipgidesithosiepofi(t1) atigathd e plupalipiéden of §pdifiem so as to

i npl ement _printing . on the printing nmedium The ink cartridge includes a
storage dBvi defognatiayinarficrtam spareRte Bt aligypethe pissesqfdpiogmatipnelatingde
storage unit \and, 2880668 5 CAHLEL 4t CRES kS WM 108N 2 Q080T @
count -up operatron and a countdown operation in response to a cPock si gnal
in the courseapdcitgtatf at lensinlswe bgtenfroinat wadn Thestsp ()agdteuthetplenlpitdes pri nter

mai n body. Th?.s oragﬁ1 .uniEi i ncl udg%gi n, tge storgge device has a first
storage areaf 0%‘?" Iptodhe §RTage gumenhindhe prameg ' Wf-ch is only read 25
by the printer main,BestHer ;ﬁ@ﬁéref?ele%%ﬁ&ﬂﬁméﬁt%rf@t%b%ﬁ@él%raﬂg%ni%’ﬂ{,@Kb filgwr i tabl e

data are stored and which'is accessed prior to the first storage area and
t ransmi t §5datmeethed Gmdief cagnprisasthersieptodr (crdiarrabgidg thefleral piecgsef spedific er has a

dat a input-outlgéut tuni.t thatt. carries. .out reaigi n%tcanc%.vxfiti ng operations in
response to & CFBERSPHEN M SHALHE ] a]]'léé’i’s P PREEY CIgRIOPRANE} edking to _
invention, anhd AEXBEBSOMBe & I0iRERe AR c6Rr tlkato BORRAIRS PR t¥rapgquent i al
accesses is applied for the storage el ement nmounted on the ink cartridge.
Thi s ef f ect i vepagity odgelsastifive bivies dioara heddng The stepdb) Writes hebwahpicees nk
cartridge. In.t f i ' ' e 1 3 MAR 1003 15
second stor a%égﬁa}ﬁglg%tf@gg@hqlﬁg%togdé\?v%?&aeﬁpg thg%%ggregtsg({ugflé%, is accessed prior
to the fpRost storagdettds egplicationyi is breferalsle cink yheda lasufie differe@tcolomink$ie

storage unit. This con igurat]iﬁgn enables the witing operation of the

rewitabl e daRdudefEretdser SAUIOHINGS aRbiRfaehs caler fksphich apIresrerd i %A n a short
time period. i f i t i a.into the
second stor agcjlgé{ Pg‘?belgfgélﬁ@gq?ign%f(%e?%gesellrog%@g'n 2% ‘%lﬁ}ém Bge\%gr&ss%%t@ﬁ, this

confi gur at i onnfermiticesart heangedtin fig stype(cal) iisuchfa hireer that ihcalidoes dit a t o be

conpl eted before the power ug is,pulled, out of the socket. .The

conf1 gur at | o B AR Spelhe frir dsBb oo it apPret PR PIRSRIERSISe st or age
devi ce enabl iifygr Aok bR dRRANEHRYd Bbht 3618 Biks! OBYQFFRAIRahPR, Gehreff the ink
cartridge, 10 thus advantageously teduces the possible fai i ure in the
process of raaep edlpginkharcdaam magenacenst vriloweand thh tup dightreolesrinks ase
application of,the ink,] inter, the rewitable data stored in the
second stor a&gh%cryegap%(l:ﬂlgﬁ%rggéé&la.a relating to a remaining quantity of ink

in the ink cartri dgethevitkichethsd oaihe prabgdnidntibh@apiny Bheondsf theabodeody from
an armount of ink consunptigon used by the print head, ]n one enbodi nent of
this confi guRBRliGGHONS HaS prekeralie that Higeplnigk pigersof spsaikic WEermatign afsnk chanber s,

ooy Sraf Pt Bl 81l el GOL ALl SoBiEskPhe ARIMRRIGYE Y. 1N LTS

structure, thé rewita ata store e second stor ea may
i ncl ude dat ardlefisgd infigniadon ermiregand a quaniative esioodt of ek chinkfirapeord withl or i nks

regard to the ink cartridge or a remaining quantity of ink in the ink cartridge.



20 kept in the respective ink chanbers, which are cal culated by the printer
mai n body. This arrangenent enables the remaining quantity of each col or
ink to be nonitored separately, and thus inforns the user with ué ﬁi{;%
that the specific color ink is running out. It is preferable tHa 03
second storage area includes at |east two nmenory 25 divisions, into which

| atest data relating to the remaining quantity of ink are sequentially
witten. In this configuration, the |latest data on the remaining quantity
of ink is witten alternately into theliwo or nore menory divisions. Sone
trouble may interfere with the normal witing operation of the | atest data
into one nenory dilhegirenent inventexaspbedirdnyedaioai sdeotdahétiiogpof Writiggt he power

pl ug out 30 of f.he socket .in the course of .the wri operation in the
current cycIS@?Clﬁ*ﬁ@fM}OSdgtoc?&tl’gk WFr{dtngﬁgF}P q?é‘rlﬂg%gg%geté%lbgy i medi at el y
before the cipegitio @Ysinter aﬂ@ﬁ@%ﬁ%astro leforhdht 2P \REoATRRBMYd bk on. Even
in the case of the abnornal 1 MAR 2003 16 witing operation into one

menory di vi shosteps ¢fi &) arovidige treerspeeifia iformativa thainfobernyritenaimta thg of ink to
be noni tgr ed contilnuo%sbla};/t basetd n theﬁgr.evi ous datlad.wr i.tten in another
menory dPvi sTOAES FiPmPRY oy 6 PRFER Shespratie pnfprpgtionqaelnding informaniqn, e
remai ni ng quantihf Yo Phudriiky 6 Ak Rep¥ih tHeSk dhrSdgea(H) WAL Béhﬂmfﬁaﬁﬁd n of the
printer main qu%/._ Tae 'da}{‘a relating to the _re.m(atPni n_érgguanti y_QTy(.)i nk are
updat ed on celsgnginfermasiondntoerplewlivrofink geanty nfovasermemory diyisiewsor di ngl y
desi rabl e tq,pep LarmhLRe: i DALOBREAL ARy ) G LR BfoRoper - of f
operation. In sone cases, the wrting operation m§/ € ITnterfupted, for
exanpl e, Dby igfdrinktign idiea paie corppleg ilfdrmutiorodtotafearsaokigth isifibside@st r oys t he
data and mekes the further nonitor of the remaining quantity of ink

i npossi 0. cPRESRAEHIE tgeactoe! thmank gpantityanfogmatigramemarR@yisions gptheni zes t he
| ayout of t j “% gDQy lhes: peration of
data to be (tgg%r%%éejélggﬁggw g&%a{%ﬂ%ﬁé r agﬁﬁ%@!ﬂie%g%{ﬂﬁaexﬁﬁ%h%@%}got he socket.

Thi s accor di infirmatien inte sadhhod throimkighandtity ynfofmdtiva nadmmarny riixtisions hasrbgemper at i on.
15 The rewitable data stored in the second storage area may include at

| east one setREed-anong data regarding a time period el apsing after

unseal i ng the ink pasdrdngagemid adeaodegamel Qﬂab?esftﬁ@ﬁx‘ﬂ@rﬁféffioﬁfre@ﬁﬂ%Chnent
and detachnment of the ink cartridge to and fromthe printer main body, both

t he el agsSi ngottharmkiwertiidge, auch astibe famwiping qyantity of inkctorpestorethauiddy andnment

bei ng nmeasured by t rinter. main dy. 20 T read only data stored in
Che Tiret storust: wPls R i Balafoian &t fiGe S Bl among dat a
regarding a year, nndtdtdaRavidtdr @éfetdmptitaion @fthd fresenbiaveatidd,i dge, data
regarding a type of ink stored in the ink cartridge, and data regarding a

capacity of thhseqon meiradfugher incladestbe ptag of: &€) dntermining shethgeopraidemt
et On, IS AN i 2R SRR SRR 0 L0720,
third 20 quantity information memory divisions in the step (b) has been carried out
properly, based on values of the ink quantity-relating information written in the
ink quantity information memory divisions and values of the write complete
information written in the write complete information storage areas.
The present invention is further directed to a third method of writing
25  specific information into an ink cartridge, the ink cartridge being detachably
attached to a printer and having a storage element. The third method includes
the steps of: (a) providing the specific information that is to be written into the
storage element by the printer, the specific information including information
relating to a quantity of ink kept in the ink cartridge; (b) writing first ink quantity-
30 relating information into a first ink quantity information memory division, which

is included in the storage element; (c) writing first write complete information into

a first write complete information storage area, which is provided corresponding



ink cartridge having any one of the above applications is detachably
attached. The second printer includes: a storage device that stores
specific information that is to be witten into the ink cartridgeq Afkeu
specific information including 30 information relating to a quant ﬁ/ ozqank
kept in the ink cartridge; an ink quantity information witing unit that
wites the ink quantity-relating information into a plurality of ink
guantity information nenory divi'sions, 1%\/nich axe included in the 1 3 MAR
2003 17 storage device; and a wite cofplete information witing unit that
wites wite co&pl ete informgtion into a wite conplete information storage

area, whi ch t tedirshipk guantily HEQERANON MERQY SidFoBN thAstorage epreant, when
i i oviBes : _ ' vy
operat; on ot i ik fhothSrpBtnt Brd Ik LSRR FGmARI OIS Mabd™D |

quantity i nfquamity irformaiomryerdony dvisioa hhabedneempbaed (@tvedting feeond frkngenent

of the second printer enables the information rel ,a%i ng.to the ink
cartridge, S ltﬁ'sreltaw_ég PRIANOR G dARE9 _ yulpauantify in Qimggf’%fr%?%y qui ckl'y and
secur el ys Widigioh SAKieh MinbRBedRNHE 863k bRthenRfteOthe w§id§%pﬁﬁbh bedge. 10 In
accordance wth one preferable application of the present "invention, the
second pri nttee fifshwritecompleleunfosmaticheinter the fizsst moite completetinfordetiar i nes

whet her the itin ration the, j ok gquantity-rel ati information into
each of the S%W(geq"ﬁg%&%t e ﬁ?‘BPﬁLﬁd?W@%ﬁygaﬁ?ﬁ%_ﬁ%@fa@%ﬁeen carried out
properly, bagReémaion/AtdEsechd Wiite édnfpletdaolhMidnah@hid &red RIIQENRL i on written
in the ink quantity 15 information nmenory divisions and values of the wite
conpl et e i nfropvided enraapendiegito) the sagendvinkt qragidiypnietmation memary divisimor age

ar eas. e present invention.i | so.di rected a third printer, to which
the i i i R TREHrpR O EMEO ik Pl GREE Bt B ¢

det achabl y athdahadornddti@ntifitorntie fpcomd Bk quatty defsimAiontreAGS diviogat hat
stores specific information that is 20 to be witten into the ink
cartridge, thsensyaeletede i nformation including information relating to a

quantity of ink kepf Jifd,bh8edt Bk iRaRTA LdGRY eﬁaﬁlwﬁs iﬁm&@i&%{ahx%wf ormation
q t ting rnformati o

witing unit that wites~tirst 1nk quantity-relatin I Into a
first ink quaninktoartridf®snet ascthe neamainiyig duatitidy ofinkydoi betstrsd guicklyded i n t he
storage device; a first wite conplete. infor ion witing unit that wites
first wiPte Sﬁ@rﬁldn‘ﬁi‘%? BAPRng P rBact RS %PSW? ¢ G298l et e i nf or mati on

storage area, whi gf obSBERY WARCEERBRMICDA of O drideit ik Bsiguant i ty
i nformation menory division int storag evi ce, en the witlng
oper at i on ofth¢ thérdfmetbod furtherinahides thestepaifi (ipdaterfroning twibether nt wottthee first ink

gquantity information nenm i Vi.sion has en .c | et ed; second .i nk

Quant i ty 1 nrguk e b oyt ik B st iSRRG i Gp SecoRa
quantity-r e|q%1tahtfilg-rbmiﬁ% b i@t on P e iveBERBSIthe Hfst @HABédobM ilNG@ITRL | on menory
division, which is inclTuded in the storage device, after the witing
operati @R ofinfomaation memgFy dizisinmin testapp{Drard(dorve hewn ¢dided Pytst write
conplete inf j =t i . he onpl et ed;
and a secon %ﬁ{}}ég%g%ﬁgﬁ %8? ?1% %‘? ﬁ%ﬁt?@r?qléﬁﬂg&'gﬁgat%%?’?ﬁo{lﬁ%%ogﬁ%?tt@es second
write conpl ekeondifikguititprelatiigoinfors@tondrivien irethe ¢ingdlagd eedondl ikkmat i on st or age
area, which is provided, corresponding to the second ink quantity

i nf or mat i on ¥Ry yRirRRigIoReATY, Hulsiong andyealgesaf dke fighwrte ¢aRigtet i ng 5

oper ati on of; I Y i i [ Of 4 second
TPk quanti £y e ar e iRk HATrREL iy o R sl AL

arr angeént vafitetchmpldié inflorprating etoramealidass t he i nformation relating to the

ink cartridge, such as the.renninin anti.ty of in to he stored quickly
and securely, whi '8 Pedd P‘?fﬁleflh%ﬂhﬁ%ﬁggé‘frﬁ??‘%éhec%?t &H{let?rﬁgn?sﬁ&atég?t ridge.
10 I'n accor daiafy Wekdliods of e g &liAPLeantiPRldl ARl iR rahtidh e dHhe §&0hd idkvent i on,
the third printer further includes a determ nation unit that determ nes
whet her or mentitgelating infgrmepsion aespostty cbif intchtde first and perond irknquantityr el at i ng
information.and the secand..i ntityv-relati infornation respectively
nto the 11 ok SRR RO AN st ohisR Sl PR E Ry Ak MERERS have
been canpi edhofist flity-reladig g thfomnaton\seretet té fitshenkf quagtityl Nk
gquantity-relating_ information and the second ink_guanti te/ rel ating

¥r

i nf or mat i on ipjorRatén memeRedivisiogcoiicifles ddidthe peeRNe iprveRtY I§REPERt i on menory
di visions a : - (A AN | ; i | nd second
wite conpl g&@@%@%ﬁ{eggﬁﬁl\%%@gﬁ% hﬁﬁ@pﬁ?‘;ﬁg&ﬁg}ﬁy eg{edgggg%\?\?l?t e conpl ete
informati on storage areas. 20 In one enbodi nent of the above application,
the determination unit determ nes that the witing operations of the first
ink quantity-relating information and the second ink quantity-relating
information respectively into the first and second ink quantity information

o, o



I n anot her enbodi nent of the above application, the first wite conplete
informati on and the second wite conplete information have a certain 30
conmbi nati on of preset initial values. The third printer further § lacMuRem gn
identification unit that identifies a conbination of a current value of to e
first wite conplete information with a current value of the second wite
conpl ete ~ 3 MAR 2003 19 information, in the case where the first ink
quantity-relating information stored in_the first ink quantity information
menory di vi sion does not coincide wt h1Bhe second ink quantity-relating
information stored in the second ink quantity information nenory division.

I n this struct ur e Inthethedetrebodimantiob this norfiguradenetheifing svrith@bmplete wri ti ng
operation of the first ink quantity-rel at.i information into the first ink
Qlanti Ly | nHBHRREHSHHLHGRSC R 0TI MRS IBEERata FEd GUETr oper Ly, | n t he
case where the 5oL RALHQAB: iRftal PRuGUT TREthiVEEESd BirtteP Srchides thelltdy €
conplete information and the second wite conplete information 1s different
from t he cerdfa(g) idantifiyingticombofatiomel pewmat vilne of the fwsilvrés comPleter stil |

anot her enmbodi.nent. of .the above.appljcation, the first ite conplete

o nat Son HEEHeY ek TR CLODR T Hebn el shnibR i 8 R

conbi nati on gke Rheeahe fiftt idkeduatdyUeRting tofndtiod sRirbdinahe fitst tdler incl udes an
identification unit that identifies a conbination of a current value of the
first wite guaplydnioringtion memosndixisian does net eomcideayitle thefseetns isbcond wri te
conplete 15 informtion, 4dn . I fl ity-relating
i nformation %lfa(r)lgé'dr eliaﬁﬁgﬁ%fop}lété% S?(%Eghn\aéglgts %Ogr/la?nrﬁ %d;a%gp}l 1§#rﬁnféﬁ§rﬁy di vi si on
does not coifeinds divistont hahs erprif) derthkminda tHak the-witit dpeeationfodnimediison st or ed
in the second ink guantity. information nmenory division. In this structure,
the det elhi n@ki%ﬁntﬂmrﬁla%& @Wﬁ“’f?@@nﬂl}’i&tthetfllfét%iéiqtlﬁﬁﬁy HPerRAioBGRORhe fir st

i nk quantitys;; td i : I i nt j I i

i nformation %&%&@yﬂaﬁi@gclkrgléag{%&ﬁgﬁst%;%fe%,e@rgﬂ%g%@ivfeﬂgfezttr}% b%{rﬁg%gﬁﬁ !,)1{ tlylﬁ t he case
wher e the cootitematviloes affthd fisst puite embpletalinfesmationt and the sesondwiritee conpl et e
information and the second w.ite conplete informatian is . identical with the
certain conbfHBRFEAMSFmAHRD lﬁrdgg%‘f’m? %ﬁlce’{f%\lpl?@g“.%lqaﬂo? Hgthﬂlﬁ“’rsat Bitiaht er

havi ng any opg,Qf the above applications, it is 25 preferable that the
first ink quantity information witing unit and the second ink quantity

i nformatiSon writi nig stiflianofherémbediment dfythis apnfjguration; He figsti wiitegcooppdstat i ons

into the first ink quantity information nenory. .division and the second ink
quantity i nf’é‘&%ﬁ} 18%%‘3%!%(: ra\)’i'r tfgﬂnlpﬁtetwg&giﬁgpgé%veoae?ﬁr%& respectively.
The first wdghigan ElRedenin@idlvblued) and thid@ neeeATortvrii@udl i &ts
information may 30 be flags. The present invention is also directed to a
first storage! @viusifyipgacembiation of mrurayt valug gé thediipichrifesomwiede habl y
attached to a.pri . e LC . 1 NG es: an
ddr s countEpeRf it Ehet Aot iBad whice MBS WBANURT AT BT
from t hepri gisewhernttle firs tnl qgetisheneng iifoahatich ssergd @nthk dirdtynlaccessed based
on the count output fromthe address counter and_has g_lstora e area, in

whi ch pl ur al PEbEEfEmaleRe BIeFIoEY AITESheacs #at epiacids withdhe sseend Bkdabl e,
writable, an R1BkAb ok R HIGEA infhe SOSHAGHIS L YRiiR! AERRB1HERFVI Ce that
enabl es onl y&hsagggenta} a agcegses (Iﬁé étppleisgé(?fl or ?‘Ke 1f%illr st stlor age devi ce of
t he present mamery divisiomudthedtepr{Dtdetermirics ¢zt thei wigng dferatioafdfdid fisse!l y

reduces the nuf act ur.i cast of the expendable ink cartridge. For

exanpl o, an BREREAYE5eHEE Higmadan flp St PR gpeu e g Hghon |

accor dange Wi RidNas Roeb@hahR daRPhiopaily, 30 tiefcabdWhérk tisd comttdhamm gtevi ce, the
storage area has a first storage area, 1nh which read only information is

stored, and theseseondabicephte fiustewitewpinptets mformmtive anpiicsecand wiife fir st

Sard Pk careerage rEtufiUR IR R A GRS B e bl gl ot 1"

application @fludshe first storage 15 device, the storage area has an ink

gquantity informatiaon storr%ge area, in which infornmation relating to a
quantity of ink kepte hFdipahod,pf thepresery duyendon may derther dnchifedhe &P Phcl uded

in a spegfi &) W Mhd fis® hid JulafifityP¥1atiRg 126 MRk into the second ink quantity
information memory division. In the third method having any one of the above

applications, the first write complete information and the second write*complete



These arrangenents enable the ink quantity-relating information, for
exanpl e, the remaining quantity of ink, to be stored quickly and securely.
20 In the first storage device having any one of the above appli ¢ht] MAR: 2(.&3
is preferable that the storage el enment stores format information relating
to itens of information stored therein. The format information may be
registered in a head area of the storage el enent. This arrangenent ensures
an access to the required information, based on the format information,

t hereby shortening the access time 25 ilfrespective of the storage capacity.
The format information al so enables the optimal configuration of the

vari ous pi eciaforofatiomfraymetfiagni. The present invention is also directed to a
second storage devjce nounted on an ink cartridge, which is detachably
attached to a pri n’hberf?resﬂ%mé’é’éws E'frgpéége‘a%‘i/ﬁo@eﬁlish@]lfﬁ%éo which sithefe el ement
having a pl ufiglirdyniOEartrige @Y aldebohd3fk bﬁtr@d&@%ﬁbﬁlga ORE ¥t @b YbGieons and a
plurality of wite conpléete information storage areas, and storing specific
i nf ormat i on appligaticradaddtachablyiattatied, Fhelfirsd priviet atcludes: rasstorege déMiee speci fi c
information jncludes informatjion relating.to.a 1.3 MAR 2003 21 quantity
of ik ket A G PHI GHCES PrBCIEe OB o PRl PIRSES GRS | nf or mat | on
menory di Vi Sin@tena8ibR ifbudifiintétn YA RdIhdng tb &l bt df HokepRid @8 inkl he
plurality of wite conplete information storage areas respectively
correspond teertritgepindraaniitiyg wiit thakwrjteamhe ink quartisy-melatinginfoemation ditei si ons

and in each of .which .5 W] . lete inf.ornmation.is registered when a
writing oper iu\éyaqlllaﬁ{% %‘g&gﬁgg@&gﬁ&fﬁﬁé’f&%ngﬁ%{rﬁrtlﬁli%eyp’i'e SR iR menor y

di vision is gemmeebides dipecific arfganRidvh. of the second storage device enables
the information relating to the ink cartridge, such as the remaining
quantityllbf ink, th theliEprawr a&ihétpre;se%mavaz%@u,rtm ik qyantiyrelagingi ng t he
manuf acturin . Of i i . . Lt h.one

pr ef er abl e e%(gr |rrtrlgfr?1]tcls %Pﬁﬁﬁeﬁlﬁ)sfeﬁ%gtrl}éh%%gt alégor%@e?%ge&?fagﬁg%%h%%grl ri dge has a
plurality ofinchided asthe i eastridige. Whhis hrrangeinenaérables dlie infdematoerdiathis
respectively, the stora e%%errent_ has a plurality of ink quantity

nd ality of

i nf or mati on Wéﬁﬁ)i’%}( GrLETSH eéF‘?ﬂ‘WP&IqP?'%ﬂt?ﬁPf e Eo_é’ccséﬂfﬁ‘ii guieklydr mat i on
storage areag pipyied ré&fch%%ﬁ@nfaﬁufabﬁriﬂgemwlﬁiﬂﬁcérf}ia eservoirs. 15 1In
accordance wth one preferable application of the second storage device,

t he storkge el enenThdprssenivinvientiors directey td aif ik pettprinter metoliyg aih inksi ons, and

h it | et j . ti i | ted . aft .
end- of w i €1 nGEPBER YN R LR RO LRG0 (O PHOGH B DGY G FarRish TR For y
di vi si ons. | geph NdaROMEnteOMhIntHHae kA0 Bausts the SnPk&h 81 @Blisk EHBldgs to be

predetermned flag is 20 witten into each of the wite conplete
i nformati on Yedehemes paY hap@ P a prénting medigmojseasde implemgat pravingeortpt et ed i n

or eciot e m notl g oaly 2 Tht ik GBI REy AROHE BBt Bhurddl o

initial a0l uscoadstthipe. e Jetfetitdragd dusidedmp @ Qlorape vt dné a6 QAMeS ®ubfth e{afat i on
storage areas. 25 In the second storage device having any one of the above
appl i cat i onsCarEgeOyt §ELGH PRAOf 8 FORRTUP QPEFAION aRd AsPYRtdOWR 8PHAGOHINe i ncl uded in
a specific & i L I e
o intor. 1t el Eork SRdn BIRERE of Uts nfinlflibh BRalchd Mo Bbab{T ) Ldes
an address cmindmelthe peibteomtaputsiya Thelstbragn uni Spduded ih thesstarhgedevicegnal

output fromthe printer. In this structure, the stor .30, el enent is
sequenti al | yhaééctgréts%?ffg%%%’dnWl?wa‘g%}ﬁtda@tﬁr%ﬁfprqdra&a& $8gresed count er .

The i nk guangy iny prigtedilangbbdyl SEdREdOR] SBMagE GEA! B hibR FRIMhNG ddtant i ty of
ink in the ink cartri (_:Ic%e_ or ‘a cunul ative anount of ink consunption with
regard 1 tvaRapdebichis eerested priok tacthe first dipeagenen anddsapamits daterte i on i s

further direct to a ¢ ut.er- rreadabl .e, nedi.u in i ¢ch rogramis
Fecorded. 1 rerogh P BRPTEE ol Y G R SRS prce {0 e PBREAT, 0 1 i
cartridge haihi@ridessiud taadmgeingafting dpdtisReR regonbe tod @be@diggun, i ncl udi ng
information relating to a quantity of ink kept in the ink cartridge. The
program i ncl udes: 18 the BErethradof theanreseatiBuentions aiBIgkRInsvs siEage t he i nk
gquanti t yyrel at i I i i LE . i uant i i.nformation
Termory. a0 STkt BB 0Red Bhfu 3Rt bigtis ol B QAR " O T o
code that causesed betlednpuiraidgeo Whistedfewtivel eredoogsithd mahufhomriag costofnt o a
wite 10 conﬁl ete informati OI& sto]rr?;ﬁe area, Wwhi CF i@‘,gr ovi dertdhﬁcorrespondi ng
to each of t'AECYRARARRIGH TANTIIRE-or Mt BRANBERSRYCIHS NS RIS Bfe st or age

el emrent, when the witing operation of the ink quantity-relating
information into each of the ink quantity information nmenory divisions has
been conpl eted. The arrangenent of the conputer-readabl e nmedi um enabl es the
15 information relating to the ink cartridge, such as the renmaining

. B - o o, o .




In accordance with one preferable application of the conputer-readable

medi um the program further includes a program code that causes the
conputer to 20 determine whether or not the witing operation of {théAR2003
guantity-relating information into each of the ink quantity information
menory divisions has been carried out properly, based on values of the ink
quantity-relating information witten in the ink quantity information
menory divisions and val ues of the wri tlgrconpl ete information witten in
the wite conplete information storage eas. 25 The present invention
further provides fourth ink cartridge that has an ink reservoir in which an
i nk used f orsqepidhstorage iagakisprhicteavritahle ditaiankstomdy is hdgesedmior ksths an

address count.er that outputs. @ cqunt in response to an input ock signal
and a stor agérséFtB%ﬁFrqahE’twglgﬁlée@aL?Bhiéaé‘? g Sg’é?;cgé%t@ﬁ SE?;S%gé’dPné% & count

out put from é@fgumh%ﬁm@@mewtingUg@raﬁbﬁbﬁgﬁ_r@dvﬁﬁsntdaﬁatiﬁfcﬁt%e Rbddna! pi eces
of 30 specific information in a readable, veritable, and non-volatile

manner. A cestbrigh apsiade be 6pmplefedrwititin @ shorwrimetperigd.u pldeendd thecasebfiti on to t he

ink kept in said ink reservoir. is stored in a specific area of said
st or age eéf enBHETE ﬁkéetrc?véﬁ%é%gat? ?I}téfh e&%f%? Storig%arﬁfgxﬁ?efé}!ﬂﬁogf?pﬁragg? gﬁlt of the
count. The f ggrgokvet Bkitetgiiis colgfzuadtionwnatlegihe SRERY PEREBS oBitece the certain

piece of information that is ugdated i'n relation to the ink in the ink
reservoir i sTegpsplle dats to he campleted;efole te nower RBIgds Bulligdeooub PEHESPCktat i s

read first UEh0gddiAREal. Ak kR oNB] aoplREURSELALRRL GERE" uPdat od
information nay redard either a‘renmal ming quantify o 'Rk OF "ai- amount of

i nk consunpt dewvice difablingronlytthofequakiat amsspidecrsassale by ef @e inlnédrirkigeyal ue in
a range of zero to a predeterm nﬁd val ue, . The predeternned, val ue may
"nclude 80, S pEvaadoneY sxdypesdaRONE failnrs ilthe g 6F g e

consunpti on,dgtg.ro means ink full and the max val ue neans ink enpty. Wen
the ink cartridge has a half volunme ink reservoir that has a half vol une of
a regul ar vol une i bhkagceglenewowith oappreteratriatplicatorhaf the ikl jaepraftes the nax val ue
is stored as the initjal value. Therefore, a .design for. the volune of the
ink cartridgi"fgable Idéé?isb(?rﬁ?{lﬂ/tﬁe‘T‘T’fgneétloffegefgeazlg? Bd%rdalahrgl & ‘Y4l ue may be
represented Rynffmblubdtithonaikyin ey ifRtadiddd; WaRhiiSlcAdaghe@by kRS fftet t h one
byte of the storage elenent. Further, to increase accuracy the value may be
represeni®ed wiaithbedy fremen ampyntgitislk conspmptior pseddy thopyntdead. f or mat

corresponds to zer r . al.ue_any fornats . b sed. The
pr edet er mi ned val ugp %}ye%%gﬁomseg?%ﬁmgﬁbthﬁé? % ?@%F%ﬁ'ﬁ#sﬂo about 90

percent in cgriRapondiknfianbeRehoviith @pGhalithef fserenateler inkk Bfetkept Cl eani ng
operation uses certain_amunt of ink, an ink cartrl_dge change directions
may be i ssuetFSPECHVEY. | M thinftrugiiredhiesvriiaie dafa stoprd i dboffePRYSIPRE00 per cent .
Therefore, t : 1ih q Oy .5, enmpl oyed.
When no. such Ty A HE kR Bl 2aRRDRE ARk R biRECEF Rl BIPTE OF
.correspoz@i ngegton therrespehiave @R chanbeantwhidheseaknbitedtyethe pbjtec tmin Hadyt ur es,

aspects, and_advantages of .the present invention wl Jrolrb cO nor e appar ent
from the f ol MBGHgHSORGH FBIPIEREE FImETgR SBFRa! HreBralor Stk BfSodi ment 5 wi t h
the acconmpanyiRfofuavpnaely, AR Bl BiorPRIRE LRt WRoRH dellyaRhNgS shdcic 1 1S a
perspective view illustrating the structure of a main part of an ink jet
printer in opdoemkdsiiunsmg @écordi ng to the present invention;
It is preferable that the second storage area includes at least two memory
25  divisions, into which latest data relating to the remaining quantity of ink are
sequentially written. In this configuration, the latest data on the remaining
quantity of ink is written alternately into the two or more memory divisions.
Some trouble may interfere with the normal writing operation of the latest data
into one memory division, for example, by accidentally pulling the power plug out
30  of the socket in the course of the wiring operation in the current cycle. The

previous data written in the previous cycle immediately before the current cycle,

however, remain in another memory division. Even in the case of the abnormal



1 3 MAR Z003 24 Fig. 2 is a functional block diagramof the ink jet printer
showmn in Fig. 1; Fig. 3 shows a | ayout of nozzle openings forned in the
print head shown in Fig. 7 ; Figs. 4A and 4B are perspective vigﬁﬁ
respectively illustrating the 5 structures of an ink cartridge* MﬂR 2003
cartridge attachment unit; Fig. 5is a sectional viewillustrating an
attachnment state in which the ink cartridge shown in Fig. 4A is attached to
the cartridge attachnment unit shown in Fig. 4B; Fig. 6 is a block diagram
showi ng the configuration of a storagelélenment 10 incorporated in the ink
cartridges attached to the ink j et printer shown in Fig. 1; Fig. 7 shows a

data array iwritilgoirariongetoainenedihory Riddsipo this@eah Feridh€ cibddkhé nk cartri dge
attached to the_ink jet printer shown in Fig. 1; Fig. 8 shows a data array
in the storadg@aBniz@ERORIGRR Y Br Banitered prntitgpeily baskd oa the prayieusdatached to
the ink jet ! r J i 15 Fig. 9 shows a data array in an °
EEPROM | ncor‘ggtrtg%%&nﬁﬁgmghg{%l?g%&nhﬁi n body of the ink jet printer shown
in Fig. 1; Fig. 1Qtissls grefevabiathnt thhdafangadngroathe sssiaiging quiritite ofikcut ed at
a tinme of power supply; Fig. is a flowhart showi ng a processing routine
execut ed 2t o %f%Wéﬁﬁeﬁta@erzi‘)p?‘g@'&éPr%ﬁr?ﬁ%’g‘)fdh%l’trt“i‘tﬁli ‘é‘%mdﬁogy-nks; Fig. 12 is a

fl owmchart show ng i War=i : r-off time of
’Pheoda@é?ﬁ?ﬁin@gio EglféLH:sLx';nﬁlﬁzllx - 1Hﬁf§ﬁbf@ﬁi ﬁe%@at@@%ﬂ\ﬁ

the ink jet printer shown In ) 3A%is a hart show ng a
processi ng raounple@nexecetiesioft mrintmg tpeodekses.r eltis avcoglinplad¢sitableso of i nks from

the printer malytn l:%ﬁd% .it.nto t he sttotéage 2? el enents ipcorporated in the ink
cartridges i PPHRE PHRTIIEE OBFRHOLA LA B Of RORFIGOL PPeTpiiQ.  1BSOME Ca8es; i g
chart show ngethARiniopeRBioR na§RGHkiraMe@ffol HQNIE 113 (BOPYRer flug he

fl owmchart of I%iog. " BOE;b Fio%s..a” 14A thr,gtﬁghol4cn?ghgﬁrra%tﬁi [cigl I y_9i I(Iauﬂs?ltlé ate a
dat a st rifct upw obthessorkatst This slertraya kher datamintd makagilmiurthyr menitryofdhesi si on and

2 second, bl ot e KSR MSTOBBIL TR S iy 20000

schemat i cal | yovwdviet) dbtimlizs ghedayeut of theatorig @fit adfthérsby enables the writing
operation of data to be completed before the power plug is pulled out of the socket.
This accordingly reduces the possibility of the abnormal writing operation.

15 The rewritable data stored in the second storage area may include at least
one selected among data regarding a time period elapsing after unsealing the ink
cartridge and data regarding a frequency of attachment and detachment of the ink
cartridge to and from the printer main body, both the elapsing time period and the
frequency of attachment and detachment being measured by the printer main body.

20  The read only data stored in the first storage area may include at least one selected
among data regarding a year, month, and date of manufacture of the ink cartridge,
data regarding a type of ink stored in the ink cartridge, and data regarding a
capacity of the ink cartridge.

In the ink jet printer of the present invention, it is preferable that an

25 EEPROM is applied for the storage device.

The present invention is directed to a second printer, to which the third
ink cartridge having any one of the above applications is detachably attached.
The second printer includes: a storage device that stores specific information that
is to be written into the ink cartridge, the specific information including

30 information relating to a quantity of ink kept in the ink cartridge; an ink quantity
information writing unit that writes the ink quantity-relating information into a

plurality of ink quantity information memory divisions, which are included in the



1 3 MAR 2003 25 color ink remaining quantity nenory division and a second
color ink remaining quantity nmenory division in the second enbodi nent; Fig.
16 is a flowhart showi ng a processing routine executed to determ ne data
regardi ng the remaining quantity of black ink in the second 5166‘YMAR :@n
Fig. 17 is a flowhart show ng a processing routine executed to deter

data regarding the remaining quantities of color inks in the second

enbodi ment; Fig. 18 is a flowhart ShO\rAlﬁan the details of the process of
determ ning 10 the data regarding the mai ni ng quantity of cyan ink in the
flomchart of Fig. 17; Fig. 19 shows a data array of a storage el enent

i ncor por at ethQfﬁgead%’écF%?n‘?ﬁ WIE%PQIFPIEGéHﬁOan&UQmWﬂén&\ﬂr’b‘bﬁiah’é’ﬁfesa’éféf@r ding to
the present | Eon-  Ei : J i W Lustrate a
dat a st act PR EBp oS Yo R TR el W She and
second col orprovided esredspomtjng & qohnf theyinkrgwamtiyy ifotirmtion mentory davidibng d

enbodi nent ; ,Fig. 21 ia a flowchart showi ng. a pf'rgce@si ng.routine to

det er mi ne dadl§ EREEIRY T MEepARVHIRGORFIAHAD of the InSrauartityreiaiRg in t he

third e di edHratibi : | q3di Gl rinter main
body ang%gn I nt erﬂl tr@? glé%tg ﬁchi({??%%nﬁ%éﬁx?ﬁzﬁn%f?fjﬁa@&%ﬁ&g dﬁr‘égrig??h%e Iehwi th
regard to itempletd.20 i nformation on a black ink cartridge in a fourth
enbodi ment accordi to the present inyvention; Fig. ﬁé shows addresses of
the control ICin arﬁ’ﬂ’igﬁrf‘@?t RSSO PTEF %’ﬁb]ieﬁﬁ'@r‘ Fmﬂtécflhrcz‘aﬂnﬁé‘? ure

(menory  map) thefinicARimRE Yuek hd th\eﬁrérhaihﬁlgqiudnﬁt? _oi,f‘izrﬁ{r&) B stbfel Quivkly 41 on a

color ink cartridge in the fourth enbodi nen 5’Fig. 24 i's a ‘deconposed

perspective secemsly Whils recarcingghe menefeetunngieest of the iglaearitdge. in an ink j et

i : whi ch the f h. . di ' i . Fig. N
1I‘O L:’lgt ie:‘:)n]aqt ObI oi:ﬁ inaaéﬁ%lr(ra#li5 Ctr?cvrlgtg?oe Irgﬁgébééoésﬁpiggmin%af%g?rﬁgérg6nt}'r26f51‘i’|(5r2ngodi ment ;

Fig. 26 schefigisecont g)ﬁntdr Fasier dlcbisded a doRARBEIiON Ui thapgdtertliBesPihdih@r nai n 30
body, the control IC and storage elements in the fourth enbodi nent; Fig.
27 is a flowdRaHINSRRIAHGN A Bredile geantigy-redafingrafosmatipr infaepcpéthetinkn i nt o

the storage gl GHRYhRorE%E6H HRthoRY afvilfork AL bOn dafridd bk BfopkAY dale£ofpodi Ment

values of the ink quantity-relating information written in the ink quantity

15  information memory divisions and values of the write complete information
written in the write complete information storage areas.

The present invention is also directed to a third printer, to which the third

ink cartridge having any one of the above applications is detachably attached.
The third printer includes: a storage device that stores specific information that is

20  to be written into the ink carfridge, the specific information including information
relating to a quantity of ink kept in the ink cartridge; a first ink quantity
information writing unit that writes first ink quantity-relating information into a
first ink quantity information memory division, which is included in the storage
device; a first write complete information writing unit that writes first write

25  complete information into a first write complete information storage area, which
is provided corresponding to the first ink quantity information memory division in
the storage device, when the writing operation of the first ink quantity-relating
information into the first ink quantity information memory division has been
completed; a second ink quantity information writing unit that writes second ink

30  quantity-relating information into a second ink quantity information memory
division, which is included in the storage device, after the writing operation of the

first write complete information into the first write complete information storage



1 3 MAR 2003 26 Fig. 28 is a flowhart showi ng the details of the witing
operation in the flowhart of Fig. 27; Fig. 29 is a timng chart show ng
the timng of execution of the witing operation shown in the f‘ommﬁ]
Fig. 27; 5 Fig. 30 is atimng chart showing the timng of execut e
witing operation shown in the flowhart of Fig. 27; Fig. 31 schematically
illustrates a data array in a nenory cell in one nodification of the fourth
enbodi ment; and Fig. 32 is a perspective view illustrating the appearance
of another ink 10 cartridge as one nodilfication of the present invention.
Best Mobde for Carrying Qut the Invention [First Enbodi nent] (General

St ruct ur e ofartabasbetn tymelefed) atd aigcdyparitet aos)plétd iffognatibnivaritingperispect i ve

view illustrating the structure of .a main part of ap i.nk jet printer 1 in
one. enbod et HUESFAPRUE G FHRP G dSiORRAGOR BiR 4 SROCTNES SRS pr i nter 1 of

the. embodi meforksiol? Gaed ofAMWRI ioMdtd Sr&sBbRIELTo REsedoBa il ch @ scanner

SC is al so connected. The conputer PC reads ahd executes an operating
system and predétyenformeiiopmegogngivismnfin et stamge devicowihem gtei variting t h 20 t he

ink jet printer 1, an ink jet-type printin aratus. The conmputer PC
execut es “an %Pﬁbe}tioﬁé)??@rfeﬁWHg‘Plé&u%‘H}{gr@%g@ ]P%%glég&?%(? Sgﬁpé‘pé carries out
processi ng ofuaafty ilRkhati P&mot PdivRIHk ecd @RSb1Ete@M t he scanner SC, and

di spl ays a processed inmage on a CRT display Mr.” Wen the user gives a
printing instructibe arangemend®f theqbird prinienerpblesithe béymagon tdatingdanpl e,
retouching the.i e. .2 di spl av. Ml .. s concl uded, rinter
driver incor 8%%1&%%%‘1%%5%}1 %SB@F@ Eﬁglngﬁél?’éw Pglné((b{olc?/eas[?%ragfl%lc{(ﬁ;’a%‘gf er
processed i n@geretiatvilt cedubiagithdmpamifagtuting edst 3 th ek @iriridiger driver converts
original color image data, which are infut fromthe scanner SC_and

subj ect dd t o t he rlagGreréenceveteonsireiemblanpplicsionditdhe mosanhiryentinm a
printabl e by, i i i ! . L0 i nstruction,
Bnd ot put s PRI fb iR (BGee s ddr R AR e R DR 857 T
ori gi nal col sot theegEnglapaattonif shesfiof ink uawitg-odlaingiafqrmadoi snd theat is, red
(R, green (G, ,.1 3 MAR Z0Q3 27 and blue (B). The cqnverted col or inmge
data print abffeéo%mgrﬁé}a?fﬁt"ﬁ?zjltatl?%mtf?félalﬂﬁk rffsp%q(ﬂvsm iRtodhe §irg g F%CPEL? B si x

col or conpogghazy ihRAalisn mfahf%ﬁrd&igonsw@rﬁéeﬁ)cmiem pfogelly, (alda orgENt @

(M, light enta (LA), and yellow (Y). The printabl r rmage data are

further Kubjedtesdithe ﬂhiShiak;qumtiiaﬁslatimginfmadbn sptthefseamdtibleq@angify-of f st at e
of ink dots. These inmage progcessi .and data conversion processes are known
inthe art a‘i‘?batggénffﬁﬁ%mﬁo‘fn %bl@itg?ojﬁﬁpmﬂd%%df’i“g@&a%? é‘?ngﬁl.%g’él processes
may be carri@emenf dibRionband DMubLdf tRE fifkk Ytitelcorhpletelimfefmon 413 spédrat er dri ver
included in the conputer PC. In the ink jet printer 1, a carriage 101 is

connect ed t owsitecepipilelg énfprirasionvaritienan the Grstandrseaeps wagHranIplaie 12 via a
timng belt .1 i ided by a guide nenber 104 to nove forward and
backward al olﬁlgoz%ag}m&gft{g?a&?%ée g‘heet of printing paper (printing nmedium 105.
The ink joet pri nt el cheahbodingst af slbabdvd gpticaahmeidsrinaribi bnia sheet feed
roller 106. An ink jet-type print head 10 is attached to a specific: face
of the carri%gemipes thaidhe WHEBE optations;of thefirsiink pantiy relating wigrmation 5 | ower
face in this odi ke LR b gﬁgnﬂd.g oYY I n i nks fed
fromink car%nsil ggejéscmia(;ﬂ< qangtn?b?eF 1Irlrgunte lgﬁ%t ggggi}}f#gg%ﬂeﬁsl%gnd ej ects
i nk dropl et ssecotdink lyaamgity iformatpepremd@Hivisiohs havetbeementicddutt greparby ri age

LS00 4Bl BB Sulnt 5o Bl SR A LmgE or, LSt sy o theypy ki g,
i18l7(c,( K)1 02?3 ci Guah Bt infob8tibiMhe Rty BiveEih bR tHAhP kétorl idwqidhtitydk chanmbers
relating information stored in the second ink quantity information memory
division.
In another embodiment of the above application, the first write complete
information and the second write complete information have a certain
30 combination of preset initial values. The third printer further includes an
identification unit that identifies a combination of a current value of the first write

complete information with a current value of the second write complete



107M 107LM and 107Y, which are forned independently of one another. Cyan
ink (©, light cyan ink (LC), magenta ink (M, light magenta ink (LM, and
yellow ink (Y) are respectively kept in the ink chanbers 107¢, .107LC, 107M
107LM and 107Y The print head 10 receives the respective sugbaiMhqu$;olor
25 inks fed fromthese 'ink chanbers 107C, 107LC, 107M 107LM and 107Y The
print head 10 ejects these color inks in the formof ink droplets of the
respective colors, so as to inplenent color printing. A capping unit 108 is
di sposed in a non-printable area (non-it®cord area) of the ink jet printer 1
to cl ose nozzle opening of the print head 10 while the 30 printing

oper ati on i Snfofhatioms in thd casstwheld ehedpihlnguantity-relfihgahfoetbiiotedtyredrigvent s an
increase in viscosity of ink and formatign of an ink filmdue to

vapori zat i ofhofrshinksiugpiiy IRGFBMETRCPPTALY RN daRs WHicPBcidseviby thet i ng
operation i : e ok HM%% I jt 108 al so
cgl | ects i n%eﬂiﬁi&iaﬂiﬁé&?@%%@wgﬁgﬁ nt %%%%iéﬁ g‘%@ﬁ?@?ﬁ’é& %n{‘;ﬁ%l ushi ng

process dur iinfgrifdorexemoty diniswh. t frethir strctung tipdatatiimaionAnit pi ng unit 109
i s disposed near the capping unit 108 to w pe the surface of the print head
10, fof  axarSieEming fAt JeYHths ORsGRH0E o o ISbib R TS ARG BLPTRAEOBr paper

dust 5 adhery f; ' ; | Qrricd b @ functional
bl ock di agr e{irlnt%g?(JE tBIhSEeﬁfkn jﬁen?q[ﬁ)froi?lfrrll%.ltlie(tr.heril[:91%1b %(Hte;ﬁ%%bhég})ﬁn(tg@%dh%ﬁi nk j et

printer 1 i npcopedysinghgeisatvéreravihie combutidof themimerdydyuendf thhdirgraniei ng

apparatus) including a print.controller. 40 and a_print engine The print
contr ol 1ot doum® Hiofbioh Phe GRSt cOmmbse RRriion i Sefal fratng

nul ti 10 tonend sdreinedrhisifatidrodTang plegd idikiiatucgOnput er PC, a RAM 44 in which
a variety of data, for exanple, the print data including the nufti-tone

i nf or matllon, are dJestikkgnotherenabodinedof the ahpy e spplicatiom ée sk wiiter i ous dat a
processing are it { | er r roller 46
el udi ng_a epEe:8 Ematidh oY s AR it Bipgfide Ltrkiin A5, 2e5G8A 1D

gener at es a ddhibyatign S greatt O gilvesn Tae thigl pfrnt@rfunkeriedddek@n and a

parall el input-output interface 49 that transmts the print data devel oped
to dot patt feptiigaliomyRit tRbidgRERASREoTbimdion cbvcrseR! Yalug of He BgWHE 5.
Contr ol "“E‘c%ng;fleté‘i i tiéf)%%ihf:@c%?en@oglu Pfé@@@éeeﬁﬁ%ﬁ@c&ﬁpﬁfee al so connect ed

to the print contro via the para i nput-output interface 49. Wen
a power 16FF inforinatbart, if thermatcdwhqramted firstunk goa@Ry-rélhtinguinfarmatiomstoodd iar 40 20
out puts a power. do instruction (NM) ta the power source 91. which then
falls into dhetizshdiReaity lompRdonBREPrids e pot QRO LB stat e
supplies a staiginik @hﬁﬁ&f#&a&%forﬁﬁti&@@o%'iﬁ‘Ehe%‘éEBxfthkﬁﬁaxﬂﬁ?y via a power
line (not shown). Nanely the standard power OFF process carried out via the

panel swi t chinf@emadersmasiorcdivision: elly thivstrustre tthedeenyphstiasfundl ectri c power to

the print controller, 40. 25.The print nt.rol L er 40 nji.t ors whet her a
osnt ol ot ind the FRl SN ot BN Pikhiat Gy TR It oBtioR®
control l2er 4ftoahs frse ulknatfagtitynefop@uesn Membry distsiondiak bt tMchrridaeut a power
plug is pulled out of a socket. The power source 91 has an auxiliary power

unit (for exuappsirky, indhe sapscvhiess the cpmbaatien of he spgerteabies gheirgfwileect ri ¢
power for a q?q i ned s th 58, E'r&%- 3 %V@Iht er the
power plug icg)hg)u % glg oLt of ?ﬁje %O% et 1.(1{6 Ogﬁ))r.f)erql n f&'énoanltngﬁ ]fagir?t? urt her
i ncl udes an tiEE¥EM Sdinbihatiorsdfahe presatfimitinitaled. r egar di ng t he bl ack i nk
cartridge 107K anq t he cgl or i ﬂk cartridge o -
n the third printer having any one of the above applications, it is
25  preferable that the first ink quantity information writing unit and the second ink
quantity information writing unit preferentially carry out the writing operations
into the first ink quantity information memory division and the second ink
quantity information memory division in the storage device, respectively. The
first write complete information and the second write complete information may
30 be flags.
The present invention is also directed to a first storage device mounted

on an ink cartridge, which is detachably attached to a printer. The storage device



1 3 MAR ?n~3 29 107F nounted on the carriage 101 (see Fig. 1). Specific

pi eces of information including the pieces of information regarding
gquantities of inks in the black ink cartridge 107K and the col qrainMp%
cartridge 107F (remai ning quantities of inks or anpunts of ink cons n)
are stored in the EEPROM 90. The details of such 5 information will be

di scussed later. The print controller 40 al so has an address decoder 95
that converts an address in a nenory cell 81 (described later) of a storage
el ement 80 (described later), to whi ch?Phe controller 46 requi res an access
(read/wite), into a nunber of clocks. In the ink jet printer 1, the
quantity of ihckde} exaddvessicountat thel @ttpds byoudr imtdsporsk yo aglotheignel ght of i nk
droplets ejected froma plurality of riozzl e openings, 23 by the frequency of
ej ection of QURNLOR e GPIETandaRiorags Flement thads PRaHgRiplaRerasyedrasehk i s
determ ned by, GHBLEAGLPAIHBM tﬁ@ﬁ&ﬁ%ss%uht@#arﬁﬂﬁ%‘é%rhé&nar&[,%ﬁ‘ﬁ previ ous
remai ni ng quantity of i'nk before the start of the current printing

oper ati on. THerahpmastof gpedifvk indfomatiop tifectored it dheeadahie, ofriteble, aall roml at ed
quantity 15 of ink ejection and a quantity of ink suction. The ink suction
i's carried o‘(?tl?tll‘?Wnlé‘?{anpl e, when sone abnormality occurs due to bubbles

i nvadi ng the printaAheREpdflive EiRagy RERAUER cBAbLEI NI F YfubMih] G84S&S i he cappi ng
unit 108 to be pressed against the print head 10 and thereby close the
nozzl e openiangbe@ By thnlrsseforege dakichyf the aresewfinvengomponaichonitenkr i ot shown)

| i nked wi th the .cappin ni 08.for .20 th ur pos restoration. The
controller 4(@“&3%?'0&%19? ﬁ%cuélg{%’c%fj%%e? (t)hne rg?m??]cgur}r%&o:gtn(ﬁ]tge Wﬁﬁfi ?a?l%l i nk

fromthe datarigiigs.edrirextifipleFRPROMR OV 809 Gk dbplged for the@lragtaaysSdaiad in
advance in the ROM45. The ink jet printer 1 of the enbodi nent receives the

bi nari zeld data as laaseqriwsg Hetmequelcyablemppligationof she finsestpiagadpvied data i s,

however, not i nej t i - @r : i d 10. The
control uni tthggéoa g%r? |hr?§?>f%dtl s{t}l)rg%b‘;ar? ﬁéﬂ%ﬁh&?’zfﬁ@%‘?g Hifﬁlgnﬁ?l}lggemgge?{fi ons,
that is, an amdpdectiuf ftenage dmda, winich iv lecarediprddreao lthef fier stddd By amadndiin out put
buffer 44C, in order tp performthe rearrangenent qf the dot data array.
The ink | etWpichMigrmationgglapg [ Haaniby ?PEQ%FR} IBﬁ?lgﬂ%caF%’&ﬁF edegfocessi ng

for the color C0mﬁ%@%&&ﬁarﬁﬁé@vﬁlﬁﬁm@ie‘?%&f@rﬁﬂ}e%gPliéaﬂoﬁ BE Bie MstGhsigee he ink j et

printer 1 registers the print data, iC ude the nulti-tone

i nf or matliSon daviteathe staragesaréa hasdinfinlo quanhity informatien se@geiargapintWhichnput buf f er
44A via the interf.ace,43. The print .data kept itn the .input buffer 44A are
subj ect ed tom?orﬁla 0 PICOR) aé’é‘g%tm}f@( l%?ﬁgir’y%? E'H%\%&nfiﬁ%ﬁ_shr?}#@?fﬁted to the
i nt er medi at ey high iEChchdB inTheeBidiar @  SlterBrsEOMIRPrStdhe i nput print data
into internedi ate codes by supFI ying information regarding the printing
positions of the rEsesanangsmeatsicaplkle e ighguantiterelatingjaiqrpgionffor

nodi fication,_ th i . . r i font address.
5 The { nt er gt oo sl iR o ARG Rl sp he
control I2er 46 t heninahafiyz serdgh@leiiog Bivikglimt enecsfdRSabo@papplicatibes, itris er medi at e

buf fer 44B and decodes the internedi ate codes into _binary dot pattern data.
12 e bil nary cw@feﬁa&é;@ @@hﬂg étoaa%?{e%eré%ém@cfom infogpaiirn TRiatiRg Q. iiepe et b]yf I er

. In any : Q _ : o] e
print 10 hea@@@agr egtgf.)t alh%rggl, te[pfg f%ﬁa%brgg{%aﬁﬁﬁ at a%gtrre gﬁtgg{&ﬁg%ﬁ%%
transferred dreoof thbetomageplgmdmf f €his 4d@hgemenhensprasnan abeeasltolic véqmirethe
Bor  espondi HGHFBAGNE REEA TR difaiap aip e beisD R BATGUTRIRS F0 §FE out put
buffer 44C, {heRHPSESHe @tro?a'fg%%a%zi&ypO@B@fbtrﬁapi‘hférﬁﬁtibﬂﬁﬁé eRslil@t e buf fer 44B
to wait for conv?rsifgg of afngg ?‘glt g@ iné ernmedi ate codes. 15 The print
engi ne 5 hasontineal genfiguritead s varknas pheses offipfdmatehani sm 11, and the
i 1t g modi um _ SUEPSE PRy B AP o S P B ey eas
the carri ageon®CiiRRhSHIde? whiedhl ik @stachsblyiaBhaCanspraftert NEhpEdcohd head 10. The
print head 10 causes the respective nozzl e openings 23 to eject ink

storage device includes a storage element having a plurality of ink quantity
30  information memory divisions and a plurality of write complete information
storage areas, and storing specific information in a readable, writable, and non-

volatile manner. The specific information includes information relating to a



20 droplets against the printing nmediumat a predetermined timng, so as to
create an inmage corresponding to the generated dot pattern data on the
printing nedium The driving signal COM generated in the drivin% ﬁiR”@h3
generator circuit 48 is output to an elenment driving circuit i MA h

print head 10 via the parallel inputoutput interface 49. The print head 10
has a plurality of pressure chanbers 32 25 and a plurality of piezoelectric
vibrators 17 (pressure-generating elenents) respectively connecting with
the nozzl e openi ngs 23. The nunber of BYth the pressure chanbers 32 and the
pi ezoel ectric vibrators 17 is thus coincident wth the nunber of the nozzle
openi ngs 23. q¥hieity dfhiak depivh e ink eiddidgeOMTIS pRe4lity bf Bil quBsti! enent dri ving
circuit 50 to a certain piezoelectric V|brator % the 30 correspondi ng
pressure chaifeimasion naenaQss dfdspRsstergs &v&ugléqwetsc@ﬂmegp@ﬁ@am@omozﬁee openi ng

23 to eject eni ngs 23
formed |t nEusitheE HER Bt Syt SRRl YR Ryl 3B BP0 8
the print hegd plﬂaaoye)fdnlvqmlﬁty mfmtmn fenh e ddisicngandfin &dchak wWiigh cyan
(O, light cyan (LO %enta , ght magenta (LM . and yellow (Y).
(Structur® orvrlrtfhkor@lrrerm @@a%ﬁrbrsesaartrr.eég*éwmat“érétmwp@rauﬁptn}tomrhe bl ack i nk
cartridge 10 attached to the
ink jet pri ntZ ég&ggﬁavghlgpéuﬁfetlﬂaq{é@gﬂ%&n Iﬁg‘ﬁ‘?ﬂ%pﬂléﬁmmh%g‘te}“ f(a:a(c%rrr'ron basi c
structure. The fol Thswanenglesat oftht ssvonégarags detiee stablestthy mf@inagioni nk

2 Cart i dge SFGREHEH PAIOR. OHG BArTicaHia AU BOMSLiob, ORFSERSY cool ves
and hol ds 10 b1yl Al se@iréiky) WHifs redhdify ﬂl%frﬁﬁrﬁl?'&ﬁﬂr% Qs thévk ARridghd S.

Fi gs. 4A and 4B are perspéctive views schematically illustrating the
structur#8 of the I[miccomaned wijh oamplrefmblcamb@dldgat ofi there¢eopdstotaget of t he
printer main .,bady 100 view il

at t achnment stdg‘f &% tl?'re %ﬁlcéﬁggg‘;hais ﬁ@%rgﬁyrqf&a%rers%rv%ﬁ é%wﬁif rathtl%gtygcgfrt ri dge
attachment uRpiKs arelifepRedspédtive, i thi Stor#.cldmtait hitka %@falhty sigiak Kafdtithas a

cartridge main body 171 that Is conposed of a synthetic resin and defines
the ink chanteprmatipr memepydvisionsend 4 pikralisy aleptite complede Bxfonmajione| ement 80

i ncor por at ed ATE: body 171. The
storage el em%ofag% éag Fcrwés oaﬁz%crhe%trfrtﬁrﬁ@m%ﬁr?;%ﬂ‘lgggersg;ghgs ‘data to and fromthe

printer m®i n body hOﬁl:covd?uﬁac Witk oh®re€aaslile apiglerallon dORKséconaistopadeed to a

cartridge attachnment unit 18 of the printer. main bqody 100 shown in Fig. 4B.
The storage EFBRRAEC BOrags clegent Rasdwp hﬂl"aq%fltydﬁf%ﬁ’éﬂ%mﬁ@é’@ééwis?@sf ormed in
the side fragRq Lfa RiteBfipl @ﬁﬁrbﬂ%%@@ It i DRaiRh QB8O Glossent 80 has a
plurality of ggonnecvﬁgn tgréraré(lrrlla 74 expose 1to ? e outsrﬁie. Al ternatively
t he whol e stmagrgpeblﬂnnm ez&ﬁodrﬁly:1bbqeamm§saﬂommohmmm$idﬁésio% Referring to

Fig. 4B, the cartr ttachnent .unit. 18 a, needle 181, ichis
di sposed upwar d on![%g’ﬁ&g Ofgi%u{%m% iEis\pre ra% eﬁh&#ﬁ ﬁ‘?ettﬂgn? Eftridge
107K is agcompndatsg-caéh dsfecﬁ@a@nel@o%npl@tef]ﬁ)roﬁﬁguﬁmwa d BaNORSH Be ditkine0
receive an ink supply unit 175 (se€ Fig. 5) orned in the ink cartridge

107K. Three opgratiomigs bgan d@lsplr&ﬂ inthe C@e!tespﬂmdmgenk Awantityalformgtionhe recess

183. A connector QR 30n' %?er nngr V\\rac#lfr t ltlf 3@ csartr dge
attachment uffffCIE & ¢ epcri3 THE %glg phRye et dr el PSR 185,
whi ch el ect r idealital lmtmlrmae with Fegaitetophdifeapdctive it eunnsiet iivforhetion nal s 174
of the storage el enment 80 when the ink cartridge 1 3 MAR Z003 32 107K is
attached to PREAEEAFEFi dge attachment unit 18. The ink cartridge 107K i s
attachedyfo the capd flodgendllReiRYlco Wlhe ly BE0E b Aoy GpbleadoRl] oW ng
procedure The proce ure Frrst "l aces t e & hk cartrl

cartridge at tlaaqhqumtntﬂylutforh&tmﬁlm&nmmdedmom é:rbmhrﬂeésxsesmﬁnfdmmaaf | ever
182, which |s fixed to ar ar 88 of the car rrdg; talm nt unit 18
via a suppor thesiRspse ‘?39‘115% %IH%WI‘?“F% gt gy the prindery o gy BietgrpRe rtridge
107K. The pr gssndowmh "ﬁglg%ree fmherr h}fcmcey@ﬁaécﬁ@ssmosﬁe@earmpm%cserttlﬁl dge 107K
downward, so as to the ink supply unit 175 fitted into the recess 183
and make t heraspembedo 4 8lochisigngleoutpis framk theyppipkey. uli thiskngctutd; dhreedtgragmabl i ng a

supply °§0 element is sequentially accessed, based on the count output from the address

counter. The ink quantity-relating information may regard a remaining quantity

of ink in the ink cartridge or a cumulative amount of ink consumption with regard



10 ink As the lever 192 is further pressed down, a clutch 193 di sposed on a
free end of the lever 192 engages with a nmating el enent 189 di sposed on the
cartridge attachment unit 18. This fixes the ink cartridge 107{5}%{12@”
cartridge attachnment unit 18. In this state, the plurality of

termnals 174 on the storage elenment 80 in the ink cartridge 107K
electrically connect with the plurality of 15 el ectrodes 185 on the
cartridge attachnent unit 18. This enables transm ssion of data between the
printer main body 100 and the storage eZenent 80. The color ink cartridge
107F basically has a simlar structure to that of the ink cartridge 107K,
and only theydhd fikr@ngEegd. s descri bed here. The color ink cartridge 107F has
five ink chanbers in which five different color inks are kept. 20 It is
required to feed tHhiee prageat inyentin is ﬁ@theéép@@@dK@ea@mmer'rrﬁa@bﬁ‘dn@(hémpri nt
head 10 via separ col or | cartiri 07F. accordi ngly has
five ink supﬂ\gﬁﬁlﬁ%ﬁ goog?%gt{\@ﬁ?rg%&?%%%ggﬁ%e?r)}glé%efi rtég\gg%%petcgmt he five

di fferent coin@srniafiks intd be inkodaotridgd kavidg & Kloehge eleddnt, thewspabifieh five different
color inks are stored, however, has only one stor gge el enent 80

i ncor por at ediNEeEREPR Ingidippiepmation relatiiaiae ANty GAIRK kgt iHBe itk cartri dge
107F dth ] di L. I it hi
storage el engiiis” TaphSRferf Bellaot¥iRofhf oL VAFLUKS JoahBERI Y B

di agr am showihegnit eantionfelgingahioomatidn ihtvea slieilingef iak quamity 8foimtohpor at ed i n
the ink cartridges 107K anﬁ, éO?F, tteicfheﬁ to the ink 30 jet printer 1 of
the enbodi meREMOBLEINISMS: WBhigh Rrq ARludet wihegaragp plement 2pfha PEFTYR PAK
cartridge 104f; gﬁ\g@s B8 cbrﬁbutéletwﬂ@'v&me.lcem)e/rvt&ﬂaf&gﬁtieﬁ ifflo Rhfr@l 1ty of inks
are kept, and the storage elenent 80 incorporated therein. An EEPROM i s
appl i ed 10 ~ BompiRedabniatidrostornpe ast,ovizig isgirevided c@esponding ® eaplbofliheent . As

shown in the, bl ock.di.agram of Fi g. . I he, EEP of .t he storage el enent 80
ol udes o mihsngn i REE T oSy liclont i1 e QLRI U ¢ o

control | er B%rf&ihgbf)@x@ﬁéﬁ@ﬂtﬁe irgegliafatyaRthting itfoRsatRReh@I eSS 1k ifkat a from and
into the nmenory cell 81, and an address counter 83 5 that counts up in the

process of dagaatity @fermagen srenyey divésionshas pe¢mgoagpletad-n body 100 and t he
menory cell 81 vi ' ] i e to a clock
oional Gk Fig. TR SrRRoH 4G CORBREH R b RO e’ O

i ncor por g edigférmidiien btlatihg fortke takrdatttidge sdéh/dS thd teactigits toadtiteof ink, joet

printer 1 of the enbodinent. 10 Referring to Fig. 7, the nmenory cell' 81 of
the storage B¢ HREAIUEKLY adotepeickt whilp redupiag phomrnyfarudng ¢ost olgde iV K has a
first storagg g 750, in which read only data are stored, and a second

st or age area f . 1n which rewitable data are stored. The printer nain
body 100 can only Ieadotdarcedaitiaosd prefedabloapfiication oftths tanmger-gnéabld 50, whil e

enabl i ng bot h reading and iting operations with regard to the data 15
Stored In t hBeLEEb i wpgray et Ll REE < mrgti dutedb e oy BehompoE a0 | s

located B afciBHthe ShethbhbClbt ke \@ﬁﬁﬁg’?%;%@atﬂfni dthd Riklqagndth rShiigd or age area
750. Nanely the second storage area 760 has a |ower address than that of
tlhe fi rséI dstnﬁ@rg@tlane@om@l f()jflthe mkellugp@tmI?ﬂoa?zmwhﬁ@@;ﬁéylimehw@etesE: onOI t
"l ower address'. ns._an, address cl oser..to . the head, .20.The rewitabl e data
stored i n t nevEetBRe erapabE-a PR e S e MR R EE GBS R e mi ng
quantity of Bhigekid thk idhghaseEeOREbraation AiRnddfedi &idisRnd alleast the wié bl ack
ink that are respectively allocated to first and second bl ack ink renaining
quantity nenemplgieVnSraasonyguitiamm the pritgporepletginfogpetiicderaghaess.s order. 25
There arg the two I [ A ' YIS 7 and 702
for st or?sng t he da?fé@]gljéseltnﬁél V;egﬁn?@arll ﬁj;nﬁgr %g@ﬁ %‘“gﬁ ﬁﬁgﬁ%tgﬂfgg r%l}?t ﬂ%i?nsﬁ’&
arrangenment egabbirdn thichdatiak asedifheprimimgiinkeg. qTanfourt ink cltrddyge | nk to be
witten alternately in these two_nenory divisions 70l and, 702. |f the

| atest data %H?E{Pf@zﬁ‘éﬁ%‘gfﬁisrfﬁua‘iﬁéﬂiaf PYIPYP AGPURIIN FHIROFSS QB INPHT FIRK he £ 1 st

bl ack 1 nk 1 efpiiiang » SRdHe! dismef) tl'f@%eﬁu&iti‘éﬂﬁ'a%ss%@%asédhﬁ Hgtaun the

remai ning quantity of bllack ink stored in the second bl ack ink remaining
ﬁu?nt |t ty trrenmtputoftmr/ifnsaldm;i@@%_ qtlcsmteme Pheesprags cldeicat S:ctwm%ﬂ;al@iqmsi@ﬁaom'?t 2803
ates a, ang.t. next writi operation.is perforned in

33 the sebontBLER PR et MG AT by B RS U PRI 7055 Re. read
only data stgeedof iifdr@tibi, vicisistipaged & Retibh@o tHRGhkReptdatad @ik the tine
(year) of unsealing the ink cartridge 107K, data on the tinme (nonth) of
unseal i ng t hies¢rRRInAAFIOFIddEE SPOKE axpa Of Baid sigsags elmank thaf fsireedfist 1HBR 107K,
data on 5 the type of ink, for exanple, a pigment or a dye, data on the
year of manufacture of the ink cartridge 107K, data on the nonth of

manuf acture of the ink cartridge 107K, data on the date of manufacture of
the ink cartridge 107K, data on the production line of the ink cartridge

A N7 o, - o o o A N7 . '



The rewitable data stored in the second storage area 660 include first
data on the remaining quantity of cyan ink, second data on the renaining
gquantity 25 of cyan ink, first data on the renmaining quantity of magenta

i nk, second data on the remai ning quantity of magenta ink, first1thﬂRogm3
the remai ning quantity of yellow ink, second data on the remaining quantity
of yellow ink, first data on the remaining quantity of |ight cyan ink,
second data on the remaining quantity oi | ight cyan ink, first data on the
remai ning quantity of light magenta ink,” arid 30 second data on the

remai ni ng quantitﬁ %f i ght magenta ink that are respectively allocated to
col or ink reAdERHE Pty menory divisions 601 through 610, which are
accessed in this o S aaH I gimﬂ the bl ack
ink cartridge 107K|,Tﬁt€ 0eurrté1 1glﬁgarttrﬂ1d~eget%ag%?r§%r@eél%Cgfggﬁ}sc, t %{rtaﬁg?lgﬁe first
col or ink recfinfomgptigpodmt it ypdrdon yelation teitlninkdd the6l8res&Obir i6AFed@9) and
the second cogl or i.nk remainin uantity nmenory division 2 (604, 60G 608,
510) -1 or 5t Gh RGP AR SRS PR G S AR PEahe S TRUE B BB or 1 k.
Thi s arrangeggmt; enabl es the data on the remaining quantity of each col or
ink to be rewitten alternately in these two nenory divisions. Like the

bl ack ink cartri dgdhgoFigin pleee peeptiated| ipfodmatiorsmay eagaidreithiiea famainingt or age

area 650 include.data.on the ti .(year) of. unsgalin he. ink cartridge
1077, aata oferLY o MR abAtip R N EdsbrRiorhe R ddiat Phinkige 07F versi on
data of 10 t henduddptioamidyi Qe ad hiffal véRiean @Rarddl®f Lo @prddetermértiaalse. t he
year of manufacture of the ink cartrldge 107F, data on the nonth of

manuf act ur e dheprrseiairinedelucdery ndude S@at a on the date of manufacture of
the ink gartridge Jf{/)ZeF% is?sﬁc;ar?d 20t BRI R Cotf'tﬁ)@in?('cgﬁs zfo'{l?errr@#b%?rﬁsr dat a,

and data on the recyc ar é respectively alloca di vi si ons

Gl1 through 620fulMrdahe mae valte asardinkRniphy. s Whetethe illheseidgahas 4 halar e conmon
to all the color inks, so.that only one set of data are, provided and stored
as conmon datValuwRy gk IeeRIEBRIdIES P ARY volmmerPfiaegHaieuBe IfksS§TRRiL] et pri nt er

1 is turned %E%éggidl%%l%f}ﬁﬁf’%h%a&fttﬁé ﬂ%%alﬁ@ﬁ%t&?ﬁg&%@.'fniﬁﬁlevaﬂiei ached to the

printer main ese data are read by rinter maln body 100 and
stored into tIherefxPROI4sHR BOthenobmpooifahe thki cartridge hasi flexéilityai Theedilye 100.

Fig. 9 shows a data array in the EEPROM 90 | rporated in the printer main
body 10011 ¢H Ghike ek TEF Do ogrorains T bbek Hnpacy At ga 1B I# g o

memory di vi Sigefigna? &kmial2H8Re B3R o el Ata EEHBEM 90 FaftRdSroahéreidee data stored
in the respective storage el enents 80 I ncluding the remaining quantities of

t he respect i wecuragysthe Malupealylbegkpreseitedawitlr atdepst B OFK Adoreove, @ol or i nk

cartridge 107F (Operation of Ink Jet Prin 1) With reference to Figs. 10
t hr oug , ol T'ow ng SCri bes a e | xecut e
P ough 2. done T e at Aokl o)t kahdhe Hux (L T ERERGR 8 T 9%
by the ink | ekedr iTHeeredetd@iddde aRihins MeRide foddNhan Peoeerdeit thidEht 0 a
power-off time. Fig. 10 is a flowhart showi ng a processing 30 routine

execut ed2@t AbeyiHS ReFeepbiRetorsERSEIting teero thrpupl the maxovtrar tS1B%GWI ng a
o 12 10 a frhREeDHans B enal il b S PRI SRR R 2 T
power - of f ti mEaydfe issutd & tM\Ri24GAludas a value corresponding to 90 percent.

Therefore, the max value that corresponds to about 90 percent is employed.

When no such limitation is applied, the max value may have the value

25  corresponding to more than 90 percent.
These and other objects, features, aspects, and advantages of the present
invention will become more apparent from the following detailed description of

the preferred embodiments with the accompanying drawings.

30 Brief Description of Drawings
Fig. 1 is a perspective view illustrating the structure of a main part of an

ink jet printer in one embodiment according to the present invention;



the ink jet printer 1 of the enbodinment. The follow ng description regards
the processing routine executed by the controller 46 after the power
supply, with referring to the flowhart of Fig. 10. Wen a power is turned
oninthe ink jet printer 1, the controller 46 first 5 determ r‘e§ ggﬂts@g
or not the ink cartridge 107K or 107F has just been replaced at st '
The decision of step S30 is carried out, for exanple, by referring to an
ink cartridge replacenent flag in the case where the EEPROM 90 stores,the
ink cartridge replacement flag, or in &dother exanple, based on data
regarding the tine (hour and m nute) of manufacture or production serial
number data with lfgr2isarfinttiorbhelotloBiagakt 6f g mkleitimer shOwh.in Fip tihe case
of power-on Withogti r:ﬁgll acenent of the ink cartridges 107K and 107F, the
control l er 46 readd8thaloystalayow el phels erspines formedip thegeing heabshosvrg0 of t he
ink cartridggsidG/K and 107F at step S31. Wien it is determ ned that the
ink cartridge 107K or 107F has just been 15 replaced at step S30, on the
other hand, the corigs diA ard 4B aicerspreivesyiavd reeppetnely ilbfstratitgadienent by one
and wit the jncr nted frequency of attachnent (nto the storage el enent
80 of th inﬁfru(‘ftiwsr‘?%g‘g‘énliﬁaf{?%% a%‘?‘l‘—;a‘g‘?d%etaéﬁﬁdgé??t UfHe control ler 46 then
reads the data fromptHe & ReBGRL kes iBih ! & 1
cartridges 107K agg]gw?.l: at step 831.gfrﬁ%gggﬁgg%ﬁ%F§§t§qél\}{)h2§1qﬂll}grifl?liy wites
the 20 read-@uridgaskoven ingfigsth issatdehesidedhd cartridge BERRAYNOMibshowieinRAM 44 at
step S33. At rsu}f%squent step S34, the controller 46 determ nes whether the
ink cartridge¥ K and 107F attached to the ink jet printer 1 are suitable
fox the ink jet prFigt@fs alblodlagiesrafshbien @t dost Q& thnl JF aldl BM90. |f
the controller 46 dgt_erm' nes thgr i nk carétjl?i dgesé_leZK and 18%55are tgui tabl e
at step 1834, ingorppraiad; ip gheomk cartiiggesiatiached 40 thevieklicapristeeshosasin Figiks conpl et es
t he preparation fog; Lo J r its framthe processing
routi ne of Fig. 13%1’%]'[)7;& esncg%artl ?Ig‘p{@ﬁhﬁ%&%g?gireﬁléﬁé@c?rﬁgmiﬁf&négerﬁluaf%&ges 107K
and 107F ar einkehrtsdget atatkedab tisd R j@Pinte@Rhdie ircligf 1;ary, the printing
operation is not leg_},l oyed, an%,éi nformation representing the prohibition of
printing is displ édg %H"\é‘iﬂt ¢ ArHeinsby¥prageeleasnbinceported g shagolMr 30 at
step S36. Therli ¥ i 11.Carfd edet erm ned printing
process in pﬁlé Cg&g%%ge\?ﬁg%édphgﬁep%}{ ?lé\%ﬁgggﬁ? @olﬁ%ig’ al l oned. The controller
46 cal culsat es t he Fig-4si®wiRl200323 aneEEAROMdincptpovatediie sheofrirdtétensi@spect i ve
bl ack and c I%r ifnllF(rZi 'kn t he course, of, tﬂ_e predeterm ned printing process.
The pr ocedur ¥FOM e AT PP SEWT &1 J¥8stri bed with reference to the
flowchart of Fig. g, 104 héngi i : : j ] mai ni ng
gquantities of bl ac%éialnodﬁcoﬁvﬁﬁ?ﬁEg&gltnggﬁgb%gmggg%ug?% g%ufcaﬁéﬁg%&]?%ﬂsfﬁg 5
operation. TPVEESWRRIBI | er 46 first determ nes whether or not the printing
operation is being..exgcut t S40. When it i.s determ.ned that the
printing operati o%lg'sﬁulgﬂgﬂ)@%é3??0‘%133&9%%68%“%?“? F?éecﬂ{eg]d?ﬁ Watet s for
conpl eti20n ohe tdigaipihiMubmgicopemksj on. When it is determ ned that the
printing operationis hot being executed at step S40, on the other hand,
the controller 46 K& s aflowvchart showing aprocessingitoution sxaepteddefae eh regard to
each bl ack ow%‘?—!o?f’t'ﬂl%ffh%lﬁzjef‘g 1Q M&gv %anéillng operation at step S41. For
exanpl e, one typi cal proceéure Fthe QA CarEt T on mul ti plies the frequency
of ejection of inkFigriga istasfldychiattehowinghatprodessing roukine eR@uedd thavrilet er mi ne
the quantity. of ink ejection with regard to each bl ack or color ink, and
adds the qudhf fet‘?alﬁlpgiqﬁﬁntgl?épw s SRS hRRENIsy maEbylyapiodhe stRfgeon of i nk 15
suction 250 td@n&dd febpotedihand lrfk)baﬁfid%éllﬁnﬁiqu(ié?grih@ gl%vﬁ“ﬂﬂg {.he amount
of ink consunption. The controller 46 Teads dat n the renai nfng
quantities of bl adkgadd is@ltning gkart shooving the tEERROEBGutOn sf thp S42. The
controller C he, cal cul d amount of ink consunption from
Lb%éelg?iﬂ% §M1{ i &1? FE’V%%%I? ?tﬁlﬁgt %

t he read-out” remalfi ng quan etermne a |latest remnaining

quantity of ink wiRifs. 1¢gahtuph 14@ethedthtibhIacilukate aliot striku ofsi @R S43. The
controller 46 subsequently wites the calcul ated | atest renaining

quantities OHAGXHBK FaRHBIREGUantty emesy divasionandrasesorhblppieinkarmpining

quanti tisgs b %ﬁ&gdq‘qg-g it DKS.of w S44. After

t he executi gﬁao%@step 4, ltﬁtla pfg%airlg%%%gé@ seﬁﬁroom %togfrl%@éegé;}tng routine of
Fig. 11. 25 ihvéntiencal cul ated | atest remai ning quantities of the respective
bl ack and col or inks it into the respective storage el enents 80 of
the ink cartri dge;ﬁ%so?f%gé%u %ggcé&eg}a“& lyoﬁflgt%%?gi‘t?éﬁuﬁff‘%t‘ﬁé‘ fy8tver switch
on the panel switch 92 in the ink | et printer 1. Referring to the
flowchart of Fig. 12, in response to an off-operation of 30 the power
switch on the panel switch 92 in the ink jet printer 1, the programfirst
determi nes whether or not the ink jet printer 1 is in a stand-by state at

. —— . A o o - o,y o - .



1 3 MAR 2003 38 program stops the sequence in progress at step ST12 and
returns to step ST11. In the case where the ink jet printer 1 is in the
stand-by state at step ST1l1l, on the other hand, the program c?pim
printer had 10 at step ST13 and stores information on drivinglc |23035 of
the print head 10, for exanple, voltages of 5 driving waveforns or col or

| Ds used for color correction, at step ST14. The program subsequently
stores the values of tiners at step ST15 and the contents of a control
panel , for exanple, an adjustment val ue2used in the case of bi-directional
printing, at step ST16. The programthen stores the remaining quantities of
t he respect i yvedobinkeckmainthgoplantityindesorywlinisibn anea vedohd eolot imkirbmamiiROM 90,
into the 10 second storag,e,ar eas, 660 and 76Q of the respective storage

el ements 80 BfantiemEMaEYdixisipncig ity second eBPedimgRfes 107K and 107F at step
ST17. In this enbogj hidk i i I itten
alternately into t ﬂ%s, a%%?&?tg%ﬁ eﬁis@gan@ug#%%gg?lggnefcggcdggdceﬁri nk in the
second st or adeteamise d&@@cgardingthe remamdgpquiatityeofibiladk inn the sexiobfie

appli catifn, tBe execution of the storage into each nmenory division 15 may
be identi¥i e8BYUMERRs of a flag, which is located at the head of each
mermory division. The, By Q04 8FvERLISheWIS: 4 PocReMBrostiRRikcéd toat step ST18.
In the series of the processing for the power-off operation, the procedure
of witing tHetermeimaidaianggagdiagthe leaginiig quratifieseleotdrveksiinile deaensd t he st or age
el enents 80 of bt he black and color ink cartridges 107K and 107F at step
ST17 in the 5BPPHRHart of Fig. 12 is described with reference to Figs. 6,
13A, and 13B. Fig. Fl3A8iisa dowkipmcimaiingsthedeiafs af e Qersss dfdletepmidine execut ed
to wite the remaining quantities of, inks fromthe printer main body 100
into thel@t oﬁlsfgtatzeregﬁ%mgsthsmm%@g peaite af eypntinein g flowchat agBig. 167K and
107F in the ink jet, prj i i ] {m ng chart
showing the tim ngtF%é') %EE(% %gﬁfdSﬁgfﬂggggpdﬁgg%é%egrﬁgo?égﬁﬁ%d lliﬁq' 0Iiler fl onchart
of Fig. 13A iffetefridgain & thitdentuldbadntdbagdiamiothefprgsentinvértionf | onchart of
Fig. 13A, and the ti m'g(?Achart of (Fig rinter mai nggo_dy 100 first

. 13B, .the
outputs an enabl e $igndlA dsopgy 2Wetdrmgtieatly 1@?%?3 dadp ghpstere 9B first an

enabl i ng stat.g, : ] ST21. The
printer nai ntcgl(%?fﬁ{ 1%8“1%{2%%&&#2&{ sﬂlt 8&%@@%&? gﬁfﬁgﬁ%ﬁ?ﬁggﬁrﬁ% ﬁ sel ected
st orage &b enmgnintBP meonony diyisions indlspibird entbodinkent;cl ock si gnal CLK, in order
to all ocate data on,t .repgai ni n uantity of .ink DATA to a.prgset address
bt Step STo2 Art it Rl RS IRVENECHENGEE ¢ Moofsintv e el B 5%k
2003 39 wri tifedifg ftatmainiieqlatifes & ol ifan HRAMIMEbEdiaRAL ol ler 82 is

set inawitable State. In Tesponse to a read/ wite signal -R W(the bar
denot es the acti ve Higpw2shewejddseaspuel asoronl Knusprntel mandedy endek si gnal

CLK, the printer i.n_bo s the data gn .h LNl ng.quantity
of Ik DaTA ceoalRiEs PR iPmB REb ot BBl Rl SR PR o g
quant i ty20f ijnderrATcA drd blatlhimksharidgeinel foth tm80diafent ivoidikg ahé ri dge 107K
or 107F at step ST23. Although the witing operation is perforned

synchr onous| PIEERHIEEIHPR: h pul se of the clock signal CLK in the exanpl e of
Fig. 13B, this only: i s d |.S
enbodi nent, the pr)ci):(l: 'gé%g?‘pggﬁk%r%ﬁggﬁgé ?éenrtr%&{l F](f:ﬁxg&a@éﬁfe ?%Igb%(%ﬁ&r?ksrl IS
carried out Iftesphddta stooisieymaimoly map) ofst memobiyecetifwitht fegarditodtkmsiofjnal CLK.

(Effects of First Enbodinent).  As described apove, .in the first enbodi nent,
the i nexpensi“(’ztr@rféﬁfl‘ﬁdﬂagﬁﬁi’%’l)qkféﬁni“?gé’sm gBHF)?“’?’H@m?é‘ juential access, is
applied bor the st@aog iehabRMpos&Pp&bpehee PbaGHuARdng HeQtrubake 61 t i dges

107K and 107F, where the data on the 15 remaining quantities of inks are
stored. Such capjsige dmean ik jelaginterpioyvhieliihe dsurtthembasimenifis aprdicekloendabl e i nk

cartridges 107K and, 10¢F, l.n t.h ructure of the fir ient, the
second storage ar ei%g'%éds %%Lﬂlcg‘gﬁalf%gor&s@%ﬁf?rﬂém‘thhﬁng g’\%ﬁclgfﬁ%@ﬁgﬂg%ca have t he
addresses to fhgtineaBsEREnpri or to the first storage areas 6S0 and 750 for

storing the read only data in the _respective 20 storage_elenments_80. This
arrangement enabl edi& & sceapaticaty distietrs § congepidon bajweamhy PRINT Maied when
anot Ner X1 ledy el W0 dnaRth kil [13he Muridldrbiftfié] T Om Lhat in the
power source 8 escribed wmth reference to Fig. 2 1s applied. This

auxi l i ary power uniRig.i2§ isle$logchalt sfmwinga pricessingaoutileofwiitingopesgamat i on

even if the po lug i ull ed out. of the ket, but to ensure 25
continuation? %@%goﬁgﬁ@fmgﬂkﬁxf?aﬁﬁ{ By thfﬁgnté‘ﬁﬁgllghcoﬁug#’ e‘?’ﬁ@%&% ng
operation. The required capacity of the auxiliary power unit is, for

exanpl e, a value that enables continuation of the power supply for a tine
period of 10 nmsec. Even in the event that there is abnormality in data due
to sonme cause other than the interruption of power supply, for exanple, due

o o oy o ~r~N o2 1



In the first enbodi nent, the data on the remaining quantity of ink is
stored and nonitored with regard to each black or color ink in the ink
cartridges 15 207K and 107F In the case where a specified col 01” dnBABom
expressed in a resulting color print, this arrangenent enables't a of
the failure to be located readily, a m stake of the specification or the
exhaustion of the specified color ink. In the arrangenent of the first
enbodi ment, the latest data on the 20 r%mai ning quantity of each ink is
witten alternately into the two msm)ry2 di visions allocated to each ink in
the second storage area 660 or 760. Sone trouble may interfere with the
normal writing opefidt{%i§ adtovighartshewing thmdefailsnidhowating apergtief inithe on, f or
exanpl e, by ﬁ&%kﬁfm)tf% ¥spul ling the power plug out of the socket in the
course of the wring operation in the current cycle. The previous 25 data
witten in the prebigo2bisatihiagichnmediatial yherthppof theudom behe vaitadee,
however, renmain in the ot menory division. Even in the case of the

er
abnor mal wr i PRSHYG P‘é(fli“bﬂ‘eiﬂﬂ“@hé’ﬁ@f’ﬁ:ﬁﬂrﬁ@ di vi sion, this arrangement
enabl es tdhe renmai ng:RY2EL i : Mt OF t] ased on
t he pr evisgus dat anF\Allgi %@gﬁg?lg@{%gﬂ%i Eﬁé}r\;& lﬁ%larr%r@%g%gvﬁse%g%ﬁﬁgodf[}gggﬁﬁlgb
Enbodi nent] djreeatfonl shown iy thetdoydhbe of #Figg@Zpnd enbodi nent according to the
pr esent 1 3 MAR f.OOﬁ 41 inven ioE, whi ch i s a#)gl jcable to ap.ink j et
printer having an Fidentiscmaicall dlivstrales 4 Adp #52YtiHe Wﬂ%tcegrlprﬁ@r 1 of
the first enhedif¥®idn ofiRE fdurttersAShidUgRt s are expressed by the like
numeral s and are not specifically described here. The difference fromthe
first embodi ment iEigt Batis pderpectaie dawallnsipsingithe apreeraneeref nhothesinkuant ity

of each jpk is itten into two different .menpry divisions allocated to
each inkiq]n ﬁargmgf:iaﬁg?%ﬁloﬂ’glr‘fﬁté?n %ﬂntheﬂ?é?ma\m(ﬁr‘qﬁ?% conplete flag is attached
to the end of each nenory division. (Structure of Storage El enent $0) '

Li ke the arrangenment of the first enbodinent shown in Fig. 7, in the 10
arrangenment of the second RasbM@dedortCarrtieg Qeithe dzisnéoriat a stored in the
second stora i.nclude first data on the remaining quantity of

bl ack i nk an gssg%%%gg%getng on the remaining quantity of black ink that are
respect i vel y(@ddeeut StractuteooffThk Sét-tapé Briserpospbapatadk i nk remai ni ng quantity
menory divisions 701 and 702, which are accessed in this order. In the

a
second ehbodi nent , FifohelBPEISRaGEVE BieydHptliating thetmicyre elamaBRit g quantity
of bl ack ink.j i - A id. 702 in a
duplicated ngfn eet\rlg.ri rﬁgné)?l%ggggﬁeﬁﬁﬂé%gﬁgg{oghggﬁﬁgdrt?soﬁag%t \;\a/[élgeﬁm he data
on the remai jet pgniguiof theyendfodbhant ks wsek irst@medionwitihe cornpster BGdtosecond bl ack
ink remainin antit ry divisigns,. 701 and 702. Based on the
conpari son, g’lhl iid S&%‘E‘é’? ﬁga%ﬁﬁ%’ﬁﬁeﬁor Tﬁ%?"‘f‘ﬂ‘é‘%\f&f‘?aﬁ@ a‘?‘gc’ff‘ﬁlé?eétapon of the
data on the peRidY fYGtetiaiitfrédet@mikddgsikgiatl 1hamchEes i eQNPhatiGHwiar mal ly. It
is thereby determnéd which of these dafa stored in the two different
menory ddi sthensk jeo priates 1.2 2ndnoiet-typserintiog apparathe  ctheraomputiatPA on t he
remai ni ng quant i f i T etalls of.these two .nennry divisions
701 and Jo3. el af poelRSabiba DS SRR Sadlusie} 56, WinEToR,
schemat i cal | yrockdstiptotabéspud irdaded fatexbgible] fadfrohh@ie ktdnatr 264 dightaysemai ni ng
quantity nenory division 701 and the second bl ack ink remaining quantity
nenory di vi sp 8FPceed ipagerfim CBACHsPloMd,;  WhenHhe usrByEs ApHRting he data on

t he remainin [ y it r : st into the
first black ?‘ﬁEH‘?}@&&éﬁﬁf%rﬁ%‘gﬁ?i%& r?g‘?sﬁfnéi %O?Ef‘%l‘nﬁ%@@gﬂ”éﬁéﬁeﬁﬁga ®into the
second kEsackon tHe CRTdisplay M Gusnonduydedpanprinteddrisies imeprpdbided i ther st write
conplete flag A is provided.in an end portion 770 of the first nenory

di vi si on 701gpeéﬁtﬂl%£’§r§gbﬁ80W%t? toé@HﬁngPré’c?ﬁS%\‘blr‘BagiesdaﬁrtBWed@ ISt PTRTend
portion 1 3 MAR 2003 42 771 of the second nmenory division 702. These
wite conplete flags A and B show whether or not the witing operation of
the data on the rehbé PIRET ¢inencouKerts priginabeolorirage datbewhich ergpinputed nor mal |y

in the respegtive ne LViSho 701, and .702. The_ initial values of the
wri te-conp ob@ s SEMRS Gl SRR IR gkt Burti il S0
exanpl e, 3¢ hejthidesdatapriritble byeahk jot F)ﬁﬁte»f\l hi@fespdife itdibe ipaintid@ indGuetior),
Whereas the second wite conplete flag B has the initial value of 1. Both
the wite cofisl @itputs thegongerigiroprimaghdata tp the dtjebpgintgil. uelTherprigindans t hat
the witing j ' 1415 Ccl ol emai ni ng
quant | 1y menery e n g B AR RalalE (P re IR Ty
alternatively be 10 placed in head portions of the respective nenory

di visions 701 and 702. Like the arrangenent of the first enbodi nent shown
in Fig. 8 in the arrangenent of the second enbodinent, the rewitable data
stored in the second storage area 660 include first data on the remaining

-, Y . o - B Y



di vision 601 (603, 605, 607, 609) and the second color ink remaining
quantity nenory division 6U2 (604, 606, 608, 610). Based on the conparison,
it is determ ned whether or not the witing operation of the qageMW zms‘gs
remai ni ng quantity of each color ink has been conpleted normally. I

t hereby determ ned 30 which of these data stored in the two different
menory divisions should be used as the current data on the remaining
guantity of each color ink. The details of these two nmenory divisions, that
is, the first color ink 1 3 MAR ~"' 243 remai ni ng quantity nenory

di vision 601 (603, 605, 607, 609) and the second col or ink remaining
quantity ne I Y3k S | i ith
reference t%ﬂé¥gé(¥% fgg%r |ﬁgg?ﬁ§m§8§ e?%Epgg&%%ﬂgégﬁﬁﬁﬁaﬁé?g&qﬁ

schenmat i cal ljst prinkardtgoasists od sidatofor sbmponants thof i, hiack (K cyay @), ligik r enai ni ng

5 quantity nmenory.diVvisio 1 and the cond cyan ink remaj ning quantity
menory di vi w%g%%&?aﬂ%ﬂtﬁ@ﬁﬁb%@a‘%%e@&ﬁﬂ A2 "%@)odi rﬁ“,m?t data on
the remai ni ngjYAREd dadta Bfe fEMAG slbctel & %hﬂyﬁf‘f@ceﬁéiﬁ%r\ﬂﬁ&ﬁg}éciffe's fi§d into the

first cyan ink remaining quantity menmory division 601 and then into the
second c§an anakf steteedfnilhdoteuabitdse ymagermypgessing asd data 60vershorf prosessew i t e
conplete fla is 10, provided .in an _end.partion.,GrQ of e first nmenory

di vi si on 601‘?,(":’e QW}V%IDS%ESﬁ&D&ﬂEtt usc%%ﬁ?%qdfégaﬁyélﬁscélbfeggB’FOyitrgEst‘f in an end
portion 671 Rbcckts nAOH EhriiRI @t ¥n he hiSje0prifer1, il PREe oMHhctRine@Mpivet € flags A
arid B show whether or not the witing operation of the data on the

renai ni ng quaeladedinghe egmappte®Chas been conpl eted nornmally in the
respective nenory fiviSi a he 1nitial val ues.of the wite
complete flags A ggéﬂésﬂé?%spéﬁ?%elrgg?ﬁ? é%lrﬁ)-ﬁelggh&lb Ch%rt(.) Jc{I%'ﬁlrgﬁﬁg(taile()>%(<)‘:1rrrpI e, the
first wiot e 1031phehtiadt agchadian 12Re 4 fintrigedeltvViRpgndok glidetbe agasde he second

wite conplete flal% B has the initjal value of 1, Both the wite conplete
flags A and TBeTRBS VG tamavaderyaehpnd backwardplengwwirkh phashachel Rintingng

operation h : ing t ji 1 i L0 quantity
momory i vi 9780 GO NSR FREDIR, | Fhe HeiSlorfla ATk SR PR 0
al t er nat i velmedhanigmaldewith a sheeaedooliardfs. oAntitiejet-gppecint keadrinivry di vi si ons

601 and 602. The ink jet. .printer of the second enhodi nent execyies the
P 0cessi ng. FEREHE SSHEMFC i BF G TR B AD b h LSRR PrPHBE BEHE Hamner | as
descri bad i nyihe dibwet rRIROGIT@Modihtht! NEhS BERANTEaE T HRRIkupliRYBYEr . the
data on the 25 r'emaining quantity of each black or color inKis witten

into two di fifiky fedtfrome inkr gartdidgéssi (TKsandl 10GE aneitadoonethe kaririage 10, andupl i cat ed
manner. A processing routipe for. determning.the data r rding the

amai i ng Ut s Seoes onips BlinGTE S T03 Wik G Ertal o BhEREeL | bed
later, is cargl §flasidterdate @t efdprig ahhiagebActiars B th £ ®sep S31 in
the flowhart of ?:i g.crlo. 30 Idr?)tlhea seg%fl% gnbts)di rreeﬁl?gj wﬁg)r??%rhe r emai ni ng

quantities of the Fhssipkenrtsdes WK hos an dnkghembent & i whichderksnk(BYye ar eas
660 and .60 . h | 0 ' ' ' inf ti
ot ho. Do iSieh" o 1Rk AGGRLE TN fasilurelly ARSI AC B LT of TR O

dupl i cat ed nETMr1070M) ahi @07 Wovinelnere o ed indgradaltlyad ahedndthereaClyan nk.  Thi s
process is described in detail with reference to the storage el enent 80 of
the bl ack ideZ%}?%ﬁh‘gVéniévaf@h%ﬁﬂ%“ﬁ( .’&@t%n@é?lé&l\é{ga“éi ng the
remai ni g qUANDitiK 0Y) BledEdbeliNely Repk il b it difabfbRrd 11170, ADALET f0R DI ack [ nk 5
remai ni ng quantity mory division 701 in the storage el enent 80 of the

bl ack i nk cal07LMiged107K. The pumdicad 1@ receives the reapectivegupplégsatficolori n t he

corpl et &1 1 A5er g iene afh oo APEC Wt At Ry odlae oy o
bl ack ink i sprifi@BadM0 Eéjﬁét@ thedd BolbiRks RCAP torlH GGKK dRYpldteaBthB irdtgedtiiant i ty

menory division 702. On 10 conpletion of the witing operation in the
second bl ackeolati SO HRPIgUGUGortDyintidgor y di vi si on 702, the second wite

conplete flag B is,li [ St WL T L Aon on
remai ni ng quanti tyASFﬁ(pg{é%ﬁﬁll %gé]iesﬁdé |°§@?%€%h%?5%1€%ﬁ5 gﬁjnoffggé\}ﬂgﬁﬂgr or not
the witing afphks akijerprims bisehose awptlebpohingasfithe pyint ivaédOlwhilenie y di vi si on
as di scussed be] ow. 15 Sl?rocess. f Realq_‘iaglgf;1 Dat a Ir8€:)ﬁ t or age El enent 80)
The fol 99w RJHEEPPRELN {0 SRR QUL of RRIRE HIH SHVER RIFETata A on

the remini ng ABRMel ih¥iRbsik FGkk hAForhMiGLof & ihR€irhidus to Pideikatidiof emai ni ng

gquantity menory division 701 and the data B on the remaining quantity of

bl ack ink stasodeent pompeneseomdhe inkokhilerthe puntiigoregatipnannottperioemed.y di vi si on
702 is to 20 be used as the current data on the remaining quantity of black
ink, with reference



to Figs. 14A through 14C and Fig. 16. Fig. 16 is a flowchart show ng a
processing routine executed to determ ne the data regarding the remaining
quantity of black ink. Wen the programenters the routine oa fimstzg%the
data A on the 25 remaining quantity of black ink stored in the"first ack
ink remaining quantity nmenory division 701 is conpared with the data B on
the remai ning quantity of black ink stored in the second black ink

remai ni ng quantity menory division 702 at step S 100. In the event that the
data A on the remaining quantity of bla¥k ink coincides with the data B on
the remai ning quantity of black ink as shown in Fig. 30 14A, that is, in
the case of @Re adppideedii MB M&éﬂl@ct@ﬁnl@&r@?le@ 38R thel it BERADIPSRAAELS M nes
that the witing operation has been conpleted normally in both the first

bl ack ink rehnh hiupjng pesesstdpuring i sregitiansefdhe mintingrperations edowiping ack i nk
~ 3 MAR 2003 4 [ . L Vi 8l - i ase, the
data A on th%m?(la@]%gﬁqlgrygg%lu%%? P{ey&é?lggll&g{ééogh b tegfr?%%lql 5° P Eglteﬁn?légeabdleack i nk
remai ni ng quaytibt yxampigrwittdd viade,co af Qlwipe cus 8@ iflsresliae ovpapenatiustat a on t he
remai ni ng_quantity of black ink at step 5110. At this nonent, the first
wite conpl efdheringdo Mesuea¢aRf the guridikad Pi t e conplete flag B have different

val ues. After execrﬁéggs Q%UI’i%iS&l%&%ﬁ}diegﬁgﬁBf%q C??}jﬁér;;)gfﬂaet his routine.

In the event that ata Aon't I'ng quantity o ck ink does
not coi nci deembbdintehe dBteanBjaiprintee 1 isrwiesiapyintu antin bydyof00oinadk bodk as
shown in Figs, 14B and 14C, that i.s, in the case of negati ve answer at
step S 100, ShtheHENEBE gPREstuRdRciudipga prpt %‘tﬂtWﬁF’t‘éo %%ﬁap%‘geenﬂnﬁ "Alis

conpared wit h‘hE?ﬁntS&ﬁl%ﬁcﬁ’Wd AR 2R ORBHSE Y thaGeBifds prinfRatd Ik PudiNPgfuid.ne first
wite conplete flag A and the second wite conplete flag B have an

i dent i call0 vatane informhidwntransmiites fram B, cotpater PE, a RAMHME i ahéchof variety

affirmative a r. at_st 120 e programdetermn that the witing
oper at fon hadt BeroOrGHEEbdR for e pBhARetee ekElnh Mitwatie. #mai ni ng 15
quantity nmemgfoyedlhyd § ROM 48%n whikeh idafidesAoOihriols d4tg FRicessiel S adidd.y of bl ack
ink stored in the first black ink remaining quantity nenory division 701 is

t hus used as Thhgripueonsietlert firther hasa qoatralleridegneluding ptGPbfanwisgilltor nk  at
S 110. . ' ' | f . incide with th
0 s Wehaiife e el (RONR Akl PRl UpalONPRLRS et (D L

a negatiyg agﬁiﬂ@ﬂieadthZ&chi piralfe]l 1dfhit-oatput fngerfichaP tiva ndnsmhitsethp bEigr ¢uta

determ nes that the writiqgfj operation has not been conpleted normally in
paite

the first bl deelonsd 1P pbpaCHydEAM imﬁfiﬁﬁﬁff&ﬂahpm%ﬁr&)?@ﬂ COENEE Yata B on
the remaini ng quanidghitoPfinddlo?d aha%gggﬁ?ggnmg&b& %ﬁfc@@q AL Ack 1Nk

remai ning quantity menory diVviSion t used as the current data on
t he remmi ni ngoxpeatetitd yhegfrirtt camtkollenkO ata the ppralddl3fputAfutpert iréagtdOon 25 of

either ste 10 or st S.130,. th rogram Lts fr.omthi routine. In

Chi o enbodr mIvRen g iR R ARt o holPate SPHgE O G bR Ronbaler® oy e

conpl et eof)l aguBubaySoveirfdo@mnaRstriclbh '(NMIy@ItH@??wmwﬂ&e @g;ovéﬁi@mséﬁfaﬂg each
ma

other. Alternatively the two wite conplete ags A an ly have an
i denti cal i niintpalstapgthyestaten The govedrisewnea Ol irethasieaddersiate supphies 4 ftesd- wite

com e 1! 280 AR RSP s el an denti ool

Namely the standard power OFF process carried out via the panel switch 92 does
not completely cut off the supply of electric power to the print controller 40.

25 The print ¢ontroller 40 monitors whether a preset electric power is
supplied from the power source 91. The print controller 40 also outputs the
power down instruction (NMI) when a power plug is pulled out of a socket. The
power source 91 has an auxiliary power unit (for example, a capacitor), in order to
ensure a supply of electric power for a predetermined time period (for example,

30 0.3 sec) after the power plug is pulled out of the socket.

The print controller 40 further includes an EEPROM 90 that stores

information regarding the black ink cartridge 107K and the color ink cartridge



answer at step S 100, and the processing after the decision at step S 120
w ll be inverted. .1 3 MAR 2003 46 The foll ow ng describes the process of
determ ni ng which of the data A on the renmaining quantity of eiagh gg i nk
stored in the first color ink remaining quantity nmenory divisi Y @B@)
605, 607, 609) and the data B on the remaining quantity of each color ink
stored in the second color ink remaining 5 quantity nmenory division 602
(604, 606, 608, 610) is to be used as the current data on the renaining
quantity of each color ink, with refere#te to Figs. 15A through 15C and
Figs. 17 and 18. Fig. 17 is a flowhart show ng a processing routine
executed to deTEmwuntdbhehdairdageci@dr(sieiggt e Spemfiopiagesfamboihatisn of col or
inks. Fig. 18 is a flowhar howi.ng the details of the process. of

det er mi ni ng &1diRe G‘StPéFCF%@é‘P rﬁ’étl?lhéegﬁrélh%ﬂ aHaRgtiep ek i t}i’ﬁ blaglyinki nk in the
fl owchart of orl7, the
controller 4851111?? segibg%g?léi&gogﬂrhg%é%@%ﬁ@gié%%%@%ghéggﬁaeggﬁf e remai ni ng
quantity of aganntsmok ikt conswpptBH)are sTdvied inpthe EEPR @Y %)t e ThE&A6MQIls of eavhr i ed out

according.to e flow of Fi 18, Wen the pro menters the routine
of det ernd ni h‘b‘%ifﬂaélo&a‘i’ %r#l%%éseﬂgm?fenafhﬁpﬁlgta%?ﬁ £4D 810 B 1SS hown | n
the flowchar yeQfdefF 99tha@-§@nvfcf't§m@§&cﬁfes‘§1ﬁﬁ rﬁél?or?%@l@B'["(McM%t‘eﬂyof%f cyan ink
stored in the first cyan ink remaining quantfty nmenory divisi'on 601 is
conpared wt Istqrm adican ent B0 geseiiecd leter) i wiich dercontryllef4oapaquirdsrak astassed i n
the second c g/ l} remai ni ng qbut?(:ﬂ |1ty nmenory division 602 at step S2010.
In the event ‘t*f twr’t?‘?el%%flgmﬂ Ot EFenai ni ng quantity of cyan ink 20

coi nci des wi th the gafednB;ed prihfef 1/ @EGIMH P oLIMR R dctivn BfcaftyiBifed BYK as shown in
Fig. 15A, that is, in the case of an affirmative answer at step S2010, the

program det eﬁmﬁlﬁblé’lrlgﬁh‘% wetght oﬁmkudrfgﬂ@pem&eﬂ &ierhaplupdishoteerglecansdingsr mal | y
in boththef i u meqpr isi.on 601 and the
second cyan | yﬂée K@%eﬁggagggﬁ Ot% &Qheqmﬂraréflé\gtlssi on %B%Hyﬁemat“hn% case, the

data A on theuaftity @ik detcthiand by yulnfacﬁygaﬁh hrkurs tod irkceonBurhpeeod frémt cyan
i nk remai ni ng quantity menmory division 601 is used as the current data on

t he remai ni nEYRESHIONS ?néﬁmléﬁﬁﬂarltﬁkoﬁmk%f%c teet ofdhe eyt RHRERE . the first
write conpl etg.fligg Al‘l?é‘%?6m o?ﬁ%%‘:gﬁifl\ﬁ[kt dn 199{%%&&1@?@ \E t@@\iﬁ%rﬂl ¢ ferent

val ues. Afterrexecttion ste e program exi I's’routi ne.
30 I'n the5eveliink é]attlommaddaplantﬂy@ﬁirﬂd’sacn@rrai’rﬁengk S]ll[ﬁinhilﬂ sarnéd oytafori nk

storedinthefirlst ganlng) Lnln antlt Ee d|1v|S|or]_161does
not coi nci de WFPRt N H¥ OF d""éh R iTvRginghe ARt feak st or ed
in the seconqocygfe grw@d@e%ﬁk@éﬂ&? cdu@é‘s th@%ﬁ%%lﬂ%ﬂh'b@%r&@é@ry di vi si on

602 as shown in Fi 15B and 15C, that i1s case of "a negative
answer at st@galsmm@pnmrhelaﬁléo@nﬁémrmmsetthﬁaldzzlesmenmgs%3c\odpu@tsenlil ag Ais

conpared with the se ond B .at. S2030. t he
Fret write csimprsrf pugh RRatoendsonn Tl FiuthE Putny it M ae s an
i denti cabpvalikep@posthawbstdratibn. . THeBnirbé@t46i ferfoifis tHe@akaR€oR bf &k
affirmati ve answer at step $2030, the program determ nes that the witing

operation hascHaBHEBMBIEaE dnEewdhe Qatii ﬁtofﬂr‘i]emfﬂiler EEPROMROG pgcordinmiant ng
gquantity ”e"g,w%%vs&o%@& M%CCEE%%@I& on the remaining quantity of cyan

ink stored i e first cyan 1nk remaining quantity nmenory division 601 is
t hus used as the ca?hleemitjedpnmtenhoftme eilmbodnmmt mcagreqﬂmrbunatrrged)ﬂataymn i nk at
step S2020. \ggen tae fi.rs te co %e flaég gs not coincide with the
second wite PEVIUSY 5‘§a§ﬁ8 he binerige ‘i@@:l AEverdIot coinEidentc ase of

a negati ¢ ansneihedbzAb @Haﬁe&% rfﬁf‘héalaelom 1% cBARslunli REAERT det er mi nes
that the witing operation has not been conpl eted nornal inthe first
cyan i nk rensiividesgthe Raivli4dyinteshothyeedioriiarispothatid;lan ihet tdléﬁea41BAoan t he

intermediate buffer 44B, and an output buffer 44C, in order to perform the

rearrangement of the dot data array. The ink jet printer 1 may alternatively carry

out the required processing for the color conversion and the binarization. In this

30 case, the ink jet printer 1 registers the print data, which include the multi-tone
information and are transmitted from the computer PC, into the input buffer 44A

via the interface 43. The print data kept in the input buffer 44A are subjected to



15 remai ning quantity of cyan ink stored in the second cyan ink renaining
quantity nmenory division 602 is thus used as the current data on the
remai ni ng quantity of cyan ink at step S2040. After execution ?f ei t her
step S2020 or step S2040, the programexits fromthis routine. 113 MAR 2003
enbodi ment, the first wite conplete flag A and the second wite 20
conplete flag B have different initial values, which are reverse to each
other. Alternatively the two wite conp%fte flags A and B may have an
identical initial value. In this alternative arrangenent, the first wite
conplete flag A and the second wite conplete flag B have an identi cal

val ue in theCemmanganalysds afd thepiapspttethfae indgrmedisge wdtprd4Bandhehe

processing a JoSi : - VM i . Referring
back to the H’l@g\%ﬁg?? g@@"@?g& l%g?tﬁrﬁgdg(%%ggé%@ed%e é@g%ggglﬁéfg??gexecut es a
process of daifernmativnnggatding tinprirtmgrpesitions ofthe uaptdtivy laferneghntagters)k at

step S210, a process of determ ning data on the remainin uantjty of
yel l ow i nk afhedyegoignogification, gi?esé%e %ftﬁed]@ft%ﬁsﬁf ﬁi‘%@cﬂé’ta&d&ﬁeﬁw&aﬁs‘%ﬁﬁ ni ng
quantity of khgk : dedls ARes m ni ng
data. on the P o e B g B TR e
details of tH6 thdmemelypeoibesstennaiiateleddes keptiinghe inerdediate buffeh44B endii ni ng

magent & | nks s BhielSdfF cntestBlos Y tnp e s Siedutdy BPhi ngt he
data on the naighadthrdediintiédalf stéxamh imBlushPwitdraathe flowchart of Fig.

18 and are thereby not specifically described here. After execution of
t hese processes, t heapy easearhandat pattern detalserresponiling topndsogn of the Bint Ef f ect s

f di h f the. d ' h
cam of f ot o 188 T eloelitEeeb R PRI o o B BAE BRI S et ot

the second emhget MRDto tweiptiﬁShdaaqoivcﬂmlteipﬁ@ﬂleﬁi@pa-m%aﬁﬂbﬂgcetm rAgwaxl ni ng
quantity of each ink in a duplicated manner into the two 10 i nk remaining
quant ity memshedafipgitemaiat conrespEding taose seom! tgoprint foad 1Qarg optmt feop, 604,

606, 608, 61 I ' fi t. ite

compl et e 1 agte RBRTREREAC BEbRAE sty e b his B R RS HADIE 670
and 671) of t4aB toesefot cotevetsidh dfermixnsdlof fisahicdiae ¢odsnry di vi sions. This
arrangenment facilitates the quick determ nation of whether or not the data
on the 185remai ni ndhgwaRt PA8RG ﬁﬁfgcgflatrlsadglﬁ, ©agheet fed machiHsAd lquant ity
memory divi iR e dERhecnuR 1o T ik HcGhQRETiGh 193, DAY been
conpleted norrmal Ty 1none 1 nk renmai ning quantity nenory HIVISIO , the
arrangenent déedshie pmatorpdnedrbndsurhnas pentld gapet, heimuyement sdbiseamst ored in t he
ot her ink remaining quantit mory. di vi.si on to be us as_the rrent data
on the. romat TGO FTHSE GHeTARRIAR FHISS OPh e gaRs GPapTBrPerd s peci al 1y
effective when the Thieraint REWIOD RAVRhSHBRICHVOBE2ESpeRIMBE De o EjBdnk he
required tinme period for the witing operation by pulling the power plug of
t he auxi [20ar yrppeie agunstithepeetingsaeriim aFp gredptermingd timdng, 6Qws &F credte aocket or
when the power supply. |S.. I f r . r failure or
by acci dent aI1Wg%§(ﬁf%§ﬁgr§qlﬁé%gtg\e\égne%#%%&gtﬁatté@ dtaﬁa)e(&rs@%:%elp {99{% 1?11% & course of
25 writing tIgheldivest sighidl TOM geherate trihgidfigirpusagial fahetdtor difcuita8mgke t he
writing operation inconplete, The normal data used as the current data on
the remai ni nPWRIAIR 71 Slerent fvingcircyit 04a tha préd head Hivigths pasaldel danus wri tt en

i mredi ately |t e t [Red curacy in
o or i ng B e b e e B B ol

st r uct ur @5t haind ugpdsralityeofpliroeleetic 3ibretatsal Tofprashecgenaatmgejemensn i ty of i nk.

[ Third Enbodi nent] The follow descr.i bes .a thjrd, enbodi ment cording to
the present reSJP"Qt]l_ %gtl%wﬂﬂ\%’ﬂﬁzgﬁ,@ﬁm%srﬁ's%ﬁ&“@ﬁb?gbqtﬁ_%@n ink j et
printer havi ngeafirel HemMbeGaD a8l FhCHibERIcRic ibratd?d 11 RehidYoin@denPwimitge 1 of

the first enbodi ment. The |ike constituents are expressed by the |ike
nurer al s and raumbenof the peszle ppenings 23e s Whanethe Huviag smingl COY siseniram dat a

1072 of the (hf PAERLERReAT L 08 Y SRR Tt As s Rt cart 1% °

illustratig a ddakepondinggiresereahainbersi2 i ebiifactadko ceusRitiy cigregp@iding y nmenory
di vi sions and second .col or ink renaini ? quantity nenory divisions included
in the storad®zdeORenng 80¢° eiFcMdnk AP¥lenbodi nent. Fig. 21 is a flowchart

showi ng a processi r]?g%.@éhto@w@% Thfoud BF ﬁ{efﬂogﬁg gﬁéhxg?%ee%ftﬁﬁh&ﬁnttﬂ@pﬁﬂ%wi ng

gquantities of color Tnks in the 10 thir



Part of the internal data structure of the storage elenment 800 in the col or
ink cartridge 107F of the third enbodinment is different fromthe interna
data structure of the storage elenent 80 in the color ink cartrtngM&OQE of
the first enbodinment. 15 In the second storage area 660 of the i 4003
cartridge 107F of the first enbodi nent discussed above, the data on the
remai ni ng quantity of each color ink is alternately witten into two
consecutive nenory divisions, that is, the first color ink remining
quantity nmenory division and the secondlcol or ink remaining quantity nenory
division. In the structure of the third enbodi nent, on the other 20 hand, a
set ﬁf first1(;olThe nokke beerhgs 280omoha ptiht b!eaﬁﬂ@mlm/?id’idéﬂ&ill(t@@ﬁ{. nozalewhi ch ]gat a
on the remai ning quantities of the respective colqgr inks are witten first,
are fol | onedHyS 8t Blagk 6 §&%§b@, Q@ﬂeyar} O reie ﬁ\gxdwshm?gw%@%a,y

di vi si ons, iﬂmwﬂggg(gge sane data are witten next. (Data Structure of

St or age El enent 0)' 25 _ The follow ng describes a nenory cell 810 of the
st orage el engttuc@®aof Ink drapwidgt ent Carttidge Attdcbmennidnitlart ri dge 107F with

referring to Fig. 19., The. ry C 810, has, a. first. . st e.area 850, in
whi ch redd onl ;/gdafl?f Bp ?Egggﬂ%{geﬁdk%afé‘é%ﬁ@%?’gﬁa R I,CEliaﬁev\,hi ch
rewitabl e datRnal @ thé M6k prith@ PRavieShe a&w\%h c!%lﬁfigurl@&l, Gavle PBdimbgad the

data stored in the first 'storage area 850, i1e 30 enabling both reading
and witing gerstuctms whefoleyingaleserintion regards the sreatutenf ahenksecond st or age
area 860. The seco of age area is_located at .an. addres which is
accessed pri Wqu{d%c’{}ﬁ%%#af% ér% %"‘Eé‘?‘&%g&@? 3%a%%ﬁmiﬁ%@8ﬁylet%%lcglé%8ﬁ% st orage 1
3 MAR ~nnZ 5@rRdes aBSdhntbas ugit bowe hriafd hReSbddyniW0, Whichabceatbdhag fokkoser to
the head) than that of the first storage area 850. The rewitable data
stored i1 t hiedekcenittidge oviilyeclorenee 9dtes A tBeakiX-st data on the remaining
quantity of cyan i { e I el . j . magent a
ink, first data onpéﬁ'ejé é%%f']?l?%63)63%5%(5\&{}g\g&é}gﬁ?%%qﬁﬁwﬁ%f@étﬂ%dat a on the
remai ni ng qugRidtirys of the ighdareidae andithe chittidde datiaman vhhef temmimemgaiguant ity
of light magenta ink, second data on the remaining quantity of cyan ink,

second dat a bedt HY. r dik@ionis Ageeiioank Viey Ibistratingan aftaChmentsiate Hywhishdhen t he
remai ni ng quapt | : Lk, .t he remai ni ng quantity of
li ght cyan iﬁiﬁ},dagﬁaggsgégh@%\%bQgtcgﬁgﬁg€%éag%§n%%1§ﬁg quantity of Iight
magent a 15k that aReferrspediig\ed,thainkcadtidégt 10YKCldsarcaitnikige s budyg quantity
menory divisio 801 through 810, which are accessed in thi der. There
are two type§7£ﬁ‘ah’éﬁﬁwoﬁqﬁﬁq§i%ﬂ@?t1? vl qnéi,deﬁﬂees i Ch@H‘IH’SIrf]i&I_“r emai ni ng
quanti ty menphycndiNdeShR iskedf hnd !arsww% 3R B it ddepcrRE@ R Sk Bandeniy215

remai ning quantity nmenory di'visions 806 through 810 for storing the data on
t he remai ni ngf daaattiidgeemainbot)id 7t.e sPeecttorage eloment §otastiesTit rapgmissigenent
enabl es the data. on .the remmini titie col or..inks to. rewitten
alternately f Vz{rf?élgga?\?%a @%gsn tggpﬁr@%?l?md?o\sﬁiygbgh‘gf? cnyihe mgﬁ (fa%trnrcllg?e writing
oper at i 070 enafiess Atachdtard Gandpeitwrimehhmitdes of theiptifter mebodiyrigoquant i ti es
of the respective color 20 inks stored in the first color ink remaining

quantity nmenBhQVingigiths Bresiemeotighend iameeivre ik pbolRmopreid rermess

remai ni ng qu eI AR | - R

conpari son, ?‘1% :f&srxlget er r%)éh(%dfy ‘{Xiéeﬂ?;?@g?m?f%ﬁﬁﬁ% Wit @gsgoerrgg? %lgﬁle%tf t he
data on the Bgéuas aphgliqyantimeaonatrmihas 184 perised ® thobotsidenks has been
conpl et ed nor nal | It is thereb g‘%éeengghned whi ch qf these. data stored in

25 the two diAﬂth}aéﬁflyﬁ]éer?BP?}edYO\‘}? i | Eﬂaéfbﬁéaxﬂ_%% toy theyqgsi farrent data on
the remaygi ng_ quanthfchofy @ik 4B, RSAAGIdEY Bufcheh kilkss hahiendiglcaighs of these

two types of nenory divisions, i's, irst color ink renaining
quant ity nenmwsihjchds disppsedsip8@1d emha befghn 386 obm davityeinselomthednk eartridge

remai ni ng qu Lty nmenor i,Vi Si_Qn . throu [ rihed with 30
reference t O?Qf% .lglafﬁ?mfnr@é?%g' t%ﬁrgﬁﬁ%%ﬁggﬁifﬂ@ﬁ?&%toﬁégagg %ﬁ%ggfﬁ)ere?eelﬁ%i ni ng
quantities ofn idkesuppyneet i75&saatiprs)ifolsedan ehannk ich@fiddel T07K. | Mitwed he fir st
color ink remnmaining quantity nenory divisions 801 through 805 and then into
t he second cartridge guides 182 afe set on thie inner wall of the recess 183. “A connector 186
30 is placed on an inner wall 184 of the cartridge attachment unit 18. The connector
186 has a plurality of electrodes 185, which electrically connect with the plurality

of connection terminals 174 of the storage element 80 when the ink cartridge



~ 3 MaR zo03 51 color ink remaining quantity nenory divisions 806 through
810. Afirst wite conplete flag Ais provided in an end portion 870 of the
first nmenory divisions 801 through 805, and a second wite conpl tg hm\gmﬁa
is provided in an end portion 871 of the second nenory divisions '886

t hrough 810. These wite conplete 5 flags A and B show whet her or not the
writing operation of the data on the remaining quantities of color inks has
been conpleted normally in the first menory divisions 801 through 805 and
in the second menory divisions 806 thrddgh 810. The initial values of the
wite conplete flags A and B are different fromeach other. In one exanple,
the first wigi sanptietdeo tHeagrtAdfostachmentnirdii 8. 10 val ue of 0, whereas the
second wite conplete Ila B has_ the initial value of 1. Both , the wite
conpl ete flags A ahif BXK ’ilﬁ?ﬁj’ @Iqlaéﬁi“ihéglto theicagridan Altagmerd WS t he
writing operat)Qf i J : ik f-emai ni ng
quantity nen%ctrcg%%g}lgﬁgﬁgﬁ)l r?re(%)ug' grol{SCrﬁgl' éghf?%)flnﬁg%%es tlgeélg[c(ri bes the
process of detrerdgeAD7§ onlibeearpidgt htadbateat ¥nifl 58.onTehmoceslired thempregseant i ti es

of the respective. col i,nk stor in the figst.color.ink remining
Cbant 1ty Sbrsoys B15L BE7 ol R EREE s eab w18 DS Galios e BRER g i ng
quantities ofyit Nevia@SRBEEH VIRICTI10% shedss i FRY §oibe obBians alaneriagt or i nk
remai ni ng quantity menory divisions 806 through 810 are to be used as the

current dat al@K.t HBhe pressr-drivrgmatiomef the éeyenl82 pressee Hsdek cartridgs| 197K nks, with

20 reference to Figs, 20A through 20C and. 1 hart of Fig. 21. \Wen

t he program Q%W%‘V%rgt Weas(r%SHfa?(ﬁgho k BIRpl) E?Ll,ttl?ﬁg[tfd(ﬁl\ngo %eéﬁcetgshgéf%%ﬁi ni ng
quantity of gyRAtHeMcedlt ABEPickde th@ﬁlkfdupplz UBNtALTS] thisreb @ BRAUNNRA sUpPlRidft y menory
division 801 is conpared with the data on the remai ning quantity of cyan

i nk storHY iinkt hédsgbelsner ¥37ap furiier pestedrions. aghitely 133 disnesedoms fieei on 806 at

25 step S500, | . e . L] Lty of
cyan ink is 8%4 ﬁfct}lgger\ﬁg Iagn@t %ﬂgﬁg%s J(Vilglf %g%hg%é[cﬁ{eén# {e%a(?lgﬁgr%%dlgﬁglﬁﬁd ﬁg‘h%‘% cyan

i nk as shownattdehfnegt udOLS. tTHAS fikss, the mktdastridgs €0 7K toathe airtridgeatiastenanswer at
step S500, the Er ogram proceeds tg step S510 to conpare the data A on the
remai ni ng quikit L8y Brthisstinthe pluralitt of coaneqiioppegmingls { 74,0 e sTR8% r emai ni ng
gquantity menpr i o 51.00: A | : L1} gquantity
of magent a1 oetepL S0 B! RBirdtadde ok LRl Aodingl it B 88, I aror v
di vi si on1807¢lettmodehd 86 as ¢hadreridgt hitnctiateat vninlB.t HEhis ermhlesitragsmyissintiof y  of

magenta ink i.s coincident with the.d B, on 1 3. MAR 2003 52 the
remai ni ng qugﬂ?i%f’gweﬁf‘%%@érﬁ?refn?lﬁlppdif ﬁg(?ar?cgt?leiswnge@l%%%@f an affirmative
answer at step S518pethsr ﬁl‘kQﬂftﬁHgﬂ(W%gﬁalthhz?staesﬁmﬁm&:ﬁlr&?Q)”fBQtr & the data

A on the remaining quantit ow ink stored in the first yellow ink

of ye
remai ni ng quéhstink 9artrédﬁ9r1>07\l(ﬁ ondomdp tieoBiforenee isdesagivedhgeonThheolprinki ni ng

gquantity of yellow. 5 or in,.t sec yell ow i I Lping quantity
mermory di vi s¥%rh"&981.09ﬂla§ ﬁéﬁ gni(g:ga@ggr?gn %vﬁécﬁggﬁead%f&ergﬁ ﬁoﬂ(g ”Plgs:%% Eﬂﬁg quantity
of yel | 039 i nk i feqafttded Medthcwupplids R titbakgpeltivcdlhieinkemahaphig gaandi ty of
yellow ink, that is, in the case of an affirmative answer at, step S520, the
progr am pr oc Bidsparateduatiyvays3olhocleniph cartiigge WIF aceordinglyas fivgdilhi ng
quantity of L] 3 i QK st i i 11 g i remai ni ng
quantity nen%‘!r“g’@%}l@}lﬁvgh%b% rvﬁrpfe E‘“{eﬂ%é getsgb@s%rgﬂ?ﬂléé g‘g%éﬁ?ﬁaf fc?]lt%?}inti ty of

| i ght cyan i fike stlor ek dartritipe 18T orwsthich dgivt diffexenticnlor inksmrastogdguant i ty
menory di Vi s'hon 809. In the gase vi/nere bhe data A on the remaifni ng quantity
of Iight cyaMOVRYES s OBIHICFLNRESFeReRtR pearporpted thereia-  EifGFS9ng quantity
of |ightygyamihikatidn8iariiBg thdink REtSaRL109F 220 1R fidd ABLIHECANSIHRS ardt St ep
S530, the 15 program proceeds to step S540 to conpare the data A on the
remai ni ng quaoidctiyelgfstaredyin thisstpsageelément$ored in the first |ight magenta

i nk remai nin QY nti é r;erEn%é ditvg'ozi on 805 with the data B on the remaining
quantity of M ur 5 KP4 Mk™EYsTed in the second | i ght magenta ink

remai ni ng quantity FIEBas ¥ bibick idédgedin Sdving fhel ddafig@aatonbethe stofgredat a A on the
remai ni ng quantity of |ight mag[enta ink 20 is coincident with the data B on
the remaini n@leqwaﬁw ingogporatedy: therieartedgend 078 and 104 aftpched éo thedek of an
affirmathye th to

et er e e T e R TR P e

col or inks aink captridgt 18Adhasea ink rastyopinvanch oieet & agpiutahity ofenkd areng

ompl ete 11 ot o REvass i) OrRrabhpioRis RABLRANG WAEh on

val ues. After execution of step S550, the programexits fromthe routine of
Fig. 21.



In the event that the data A on the remaining quantity of any color ink is
not coincident with the data B on the remaining quantity of the color ink
as shown in Figs. 20B and 20C, that is, in the case of a negatiye i‘t
any one of steps 30 S500, S510, S520, S530, and S540, on the ot o3 WAR 00
the program proceeds to step S560 to conpare the first wite conplete flag
A wth the second wite conplete flag B. When the first wite conplete flag
A and the second wite 1 3 MAR 2003 53 conplete flag B have an identi cal
val ue as shown in Fig. 20B, that is, i®3the case of an affirmative answer
at step S560, the program deternmines that the witing operation has been
conpl et ed ndbrrdielstorage didreerfti®80dh tlopkmbodinient. ervea shiowy in teeritlodkydingrany y

di vi si ons 80l 1t hr The data A on the remajnin uantities of 5
col or inks s‘if&%l%cp? ﬂ%%lﬁ@%@}v[r %ffth%mgeieﬁﬂw%gﬁmg%saa%m W)‘ielhré}rﬁtfa}
di vi si ons 8G} séﬁu@%&sg&gﬁ%ﬁv\wtescoﬂ&&%r@ thAQoRHS1S eMdirdaind wWiidde

remai ni ng quantitires o e respective color inks at step S550. en the
first wite aongloss ef ditafrom ahdastortbe memiony celb8hianth an hédressconutend t e

conplete flag B as, sha in Fig. C. that .is, .in the case of egati ve
Carer ot & oat e Udh e optsh ar et bR petyPel P s RS obtin Al Pt Ve
writing opergi( SR thamefoly BaE Gami Rh&WROET MOl 8NintrBsHohkd &fa @BLIOT 1Nk

remai ni ng quantity menory divisions 801 through 805. The data B on the
remai ni ng qusigndlGlés of col or inks stored in the second col or ink renaining

! Glds : n
on-the. T enai ni hg. i ARse B rd Plop A8l EkBiEn Fibebi B ftssr0.

After 15 exegldtli DR coftriégd TEIK sttefeSS0e Ok jot @Mt&S/E thé babsdiggham exits from
the routine of Fig. 21. In this enbodinent, the first wite conplete flag A
and t he ¥bcoRefewingte Fignp thetaemprygel 83 of thestomee elamentfi0ipgerporatadds, whi ch
axe reverse ] ' f ievel i I ags A and
B may have a{rlllgibgg%{?? Igé{{?ﬁlfdﬁfﬁpz]l% hggﬁ \'fllgﬁqlﬁéeér é‘%%%n%%g’l\g \%@F fr}lg‘{apvogﬁ}g?grtgngenent,
the first wakatocalyphedheedondgtofageraded 168, fewhic rewrithsle danpirestorddl ag B have

an identical _valye in the c of the affirmative an r at steps S500,
S510, $520, “ég%@{lnt%laalggwéﬂéﬁ&aq ﬂIQY.a?agleE%e@tﬁafoaqqleﬁﬁ%Aﬁ@t HeweErBAR at step
S560 wi | | be75(ﬂ‘6ﬁ1rilre%ﬁabl{n§fﬁcoﬂpfe§dﬁg aﬁ@WrﬂinELB@&gm?th ?ergaié@toq}légﬁﬁsed above,

in the color 1.nk cartridge 107F of the thi ment, the i1dentical data
on t he rEnmi stored iy thersecanidedorage 2rhe 76@ s pBet sSevendcddrage amk F6Giisdosatéd aten i nt o
the two types of. the col or ink renaining. ntit ry..di visions 801

t hr ough 805 %?f[dé?)%’ ‘E’ﬁﬁ‘/‘h&ﬁgﬂ?cgﬁsﬁ_ ppf‘??etofﬂil%élgyﬁﬂﬁlg? %re@g?g@on a%f’eytt Cconpl ete
flags A and &cBh@stBfa@¥afladodhaé B eovRiRdd@REd the thaBdna figkt 8ibtagefardd 5030
respective types of ink remaining quantity nmenory divisions. This
arrangenent Ieép spaciicasiop heregl thacxgeasaipnilawer asldress’ mgsas pepddiessideset he dat a
on the rerraig)itpg gygntities of inks stored in each type of the ink

remai ni ng quan |Py menory 1 3 MAR 2003 54 divisions are normal. Even if
the wit20ng oper at Therehaiabiotathemnedianiy sicend storagahiey 760 irheletfipe of the

i nk remaini ng%{quanti ty menory divisions, the arrang{ement of the third
enbodi nent  efiipPathansmapipgatanyhy of hlack ik andysacprd ditpen thozgmaging he i nk
remai ni ng qu ks Voo GV LS : : 5 on the
remai ni ng qug%llhw%fgm%@%ﬁg{a\fg?prg tf%%lggﬂ%@gﬂﬁﬁzlr&?ﬁ? g&ggﬁp %agﬂ?ﬁé? ion is
especi al | y efdmining quagtignmehorp divesiors 7o lapd i762,oniticloé acfesseddraimpl e, by
accidentally pulling the power plug out of the socket, in the course of
witing the ?’:%F’ést data on the remaining quantities of inks to nmake the
writing pperation ThaeaR B Gvo Tlagk Iiﬂtrreﬁhin‘i’f?gt?aaﬂﬁ@%éﬁoﬂyhﬁvi§i'éh§¢m data on
the remaining quantities of color inks are,” 10 at the ol dest, the previous
dat a writt enanhfRdonsterips Burdstaon the rerarinig quantity of hiagk ks urldds t he
sufficient a r i LWt or i N Ng.: ik f Ltk

Fespect fve corbtkphaBREMAIt e Seh BB U R e Bt o0t uses

t he abnor mal algkhdatelgrin theee tveormiemiongdigiséonk i701 @sd 062.1 MK the 1dibst dacidr @ur at i on of
the third enbodi ment pr_oviﬂes only two wite 15 conplete flags A .and B
respect i vel yTeHIAHES ALY phdlagk tnkiis sfated 1p fhelifs! Hlagkdnk ForerinpgipRtitds of
color | i aﬂl@ﬂﬁ?ﬁdﬁ%?&ﬁﬂ)l@%@la%& (e rERARInG I REn Y AP blabk Sk RireG O @ 1 NKS.
This inproves the efficiency of data storag qin the storage el enent 800.

[ Fourt h enbosticopdblacie hkThmaming @untity demoryi dieisioa 702 iy thh peavibmdidatant

according to.the.present inventjon i.ch is applicabl.e to an ink. jet

o nt er bavi IPEaERr e By B e B0 RS AP RE PR Bl %o e
first enbodiment. The difference fromthe first enbodinent is that the ink
jet printer of the fourth enbodi nent has a control IC 200, which is

provi ded on and integrated with the print head 10 and controls the 25
witing operations into storage el enents 1080 and 1082 of black and col or

A A PNy A A PN\ p— N . e S o



cartridges 1107K and 1107F of the fourth enbodi nent have identi cal
structures to those of the black and color ink cartridges 107K and 107F of
the first enbodinent, except internal data structures of menmory| geMAR 700%1
and 1083 in the storage elenents 1080 and 1082. The |ike constituents are
expressed by the like 5 nunerals and are not specifically described here.
The data structure of the nenory cell 1081 in the storage el enent 1080 of
the black ink cartridge 1107K is descrifped with reference to Fig. 22. Fig.
22 shows addresses of the control IC 200 in the printer main body |00 and
the internal ,data uct.ure (nenor of the.me cell 1081 with
regard to 10tthSfé??§a§));ac(ﬁ%ﬁbfeﬁ&t‘?l%q%@ﬁﬁéemoé%ﬂwish% tri dge 1107K. The
nemory cell 1p81 hge fea@daly @iAdi6ked & ihk IR BIALMY £&5T BOLHDEHHYR B8 and
read only addresses 28 through 66 A piece of information on the renaining
quantity of bmackearni unsealing thihiak gartadgeallK, dgtagn the Bine{mpsth) efi st ered at
the address Q0 _in the. Iy i Oof 1 r i-on on the
frequency of ul?:ﬁe%lénrﬁ 'ﬂg lﬁéeg%ﬁl}rélg%? bt%’;\%%}%n é}‘}%goﬁﬁl%éﬁb?%gfe&g;{a ﬂ%f %‘f‘t?rﬁfli on on
t he frequencieafpasftiakoratangile, gt ok aidpl, daar éif thd gearlokQddturd®i® havi ng
the data capacity of 8 bits, are registered at the addresses 08 and 10,
respect i vel yof the pakeeasirigee LT faia Plba“eéﬁmﬁh pbmapulpctiyge gfdhe é cartrides achment
of the ink c [ ' SARAG j is

regi stered a?ﬁ F%Ig’e&gag%#%’gé Iétfgﬁ \fbf@gf%g’?%g?%lgér di ngfd%%eﬂz%’ﬁt%%gwquanti ty of
bl ack ink i spaiductmt et Flhd mktdasritieatD7&] ded subendmngf thbénk e@adhalgke and

veritabl e addresses 00 through (}SSB‘PThi s arrangenent enabl es the data

regar di ng t héVHarmidtiaRe e Rtavel sepwimeadiethen kis ik certnigge: kK ispevetient i al I y.
The dat a;©n -4 ' : LIRS ue of 7
00 (expr 1eés)s egé%l%g’re(?{‘:‘gfh ? %grgﬁ@g%%é% ?%idc ﬁg:d% f (gd(;&rf }é g%?assl@r{éohg d&&"? %h Zg%r ogr ess
of 25 execut tlmnamfactdssedoimithisionder.pr ocess. The remai ni ng quantity of bl ack

i nk may be replaceg.bé he aﬁount of 1 nk cons tiggh In the lLatter case,
the anount of ink CBn &h%‘f“f% R AEAR A 1R SIOFARC YN SBAOREIET H586d by
percent age) ghdr ffkaduBlby 10NCHBRBA] bIhdHR (%Wﬁrfﬂtéi‘ 1RT9RK &ABodfmegtcecut i on of
the printing process. The printer nmain body 100 has data regarding the

maxi mum i nk Beferrpatsi Figed thovmemerheedlckd efitbe sotage element ) incppgeated m07K and

1107F. T | J f is b : i i nk
capach t v diar Merietinf ufied fP BaF BB el AR A VAR R S " e
maxi mum i Nk gaRaeed,i 8 a sedond MI2A03866® imBiddeewtiabRMUatdadk Rdr&d. or age

el enents 1080 and 1082 of the respective ink cartridges 1107K and 1107F. In
t he case wher&e pHateamaimbastyo0iqar oglyrrsarhibeidate stared instlel firsh sipragecares t he

take 5 an i nerarifpdendSin RS 88 HARATRIRERZh b M RMIRTD, UL e
written ther giofedainehgsaendbtbsage arbafticni t €he cbid storapberearticdiivlocsad ae i n t he
oot 2B ol B SHO e BE Rt e
consunpt fon. de i on of

whet her or nQlechBGioftiRMréd 860 as iaﬁgw&%résﬁ‘(thﬂ%,!aﬂ?d&%ﬂ 1669 % {1 HEE@SUred on

the assunption that adequate correction is carried out 10 during the use of
t he ink cart thagghat of tigefinsi sigraghercad®0.num val ue of the data on the anount of

i nk consunption equal to.90% effective revents ink am,runpi ng out in
the course of the F@F ﬁ?‘yrﬁtﬁglﬁrdga%esgﬂ?%?n t:h% S&ﬁ’ggétz%%gec?feaag@ép‘flg‘g? ﬁfﬂ?& i nk
cartridge, Wah@hnBsrdaddihing Qearititk oﬂ@‘;&ﬁ_@ﬁl&,%céﬁnd@aﬁtoﬁﬂﬂafﬁnﬁhﬁ%guhﬁthy
cartridge, data on the remaining quantity of ink or data on t he anmount
?f |h nk c%ﬁsuﬁﬁﬁY@ﬁ;ﬁ#}mftf@%H’Cirﬁm@m&f qﬂan}yté %magew@ i s?nomérdﬁ@tqn/_e

echni que se : V; - - i ni ng
gquantity of Iﬂ?ﬁﬁ%(ral%ﬁ/‘ﬁp 9% 1@ e&:rh%%lng}l lﬂv’gﬁ te a(t)% gkfﬁeq%fg?lgfhén&t% ﬁtrét?’arg%nount of ink
consunpt i on, yelhslv diik)btcead thia cehe easiingg nadeitpof ydilew inky fasdaigon dtee. The
| atter techni que enabl es tE? éemal ni ng %uggtl ti eﬁ of inks to be ni tored
on the ident F%Tm%éluénwﬁé’ 8B} $yan ¢k peeon %QF&-%’ECE@EIP%QUWXP dge and
the half-si Z"}’i%hﬂ &Jn TR, Ehdidee & e eéxﬁaaﬁihgabmﬁp of BEntRhddRh@link ldpfior mat i on
relating to the rmanufacture of the black ink cartridge 1107K i ncl udes a
pi ece of 30 nf seqvatideta aorthe hanainiag qouintiva nfifighs muagentavikii tiat are respgititely ed at t he

dd , ' f.inf i. th f , d '
of 25 1 o mal RofeE pies T HERalr LR PRY duBlorRRRl MBI 0ot R 6

t he which are accessed in this order.



manuf acture of the ink cartridge 1107K al so includes a piece of information
on the tinme (hour) of manufacture, a piece of information on the tine

(m nute) of manufacture, and a piece of information on the production
serial nunmber. A piece of information on the frequency of recﬂc Ammb?ce
of information on the 30 termof validity of ink, and a piece of
information on the termof validity after unsealing the ink cartridge
1107K, which is registered at the address 66; are al so included. 1 3 MAR
2003 57 The data structure of the nenor3p cell 1083 in the storage el enent
1082 of the color ink cartridge 1107F is described with reference to Fig.
23. Fig. 23 shows hd#e emsemaniiertasehecsingkr ik chiGidg0107IL, tHee: feithy ®Fo Mai N body
100 and the internal .data structure (nmepory map) of the nmenory cell 1083
with regard BETOrBAISINS; Wﬁb@n@?'%ﬂcewrf%e@elmg THRUYAPERPYEVISID7F. The

oD el S0P sopbhcgpte g e Qb [y st and o

only address ormati o remai’ni ng
quantities oflivistem60604nG e A0S 610k forystdrimphe dita ohitightenaydng gudatitand | i ght

magent a i hk, each havi, e data capacity of 8 bits, are registered at the
addr esse: OO,OF?%P' C?@’,r “ﬁ%, tﬂﬂ‘lﬁar%gf’lﬁc t_rf’é‘alilﬁs &’Erﬁiﬁﬁpnctg? Fenl%%@.g%ﬂarﬁit@pe of
information ghetd@ofor GALB MM eREitteh SaRhALy iR eeRE il mBRBF) &lishnd. a pi ece of
information on the frequency of attachnent of the black |n1< cartridge

1107F, bot h havi ngLilisgheibleak sdradiitdge Y3718 the tegq onlyalatastorsd ér the fast t he
addresses 28 and 30 spectively. A piece Qf .informtion on total tine
period of at ?tgﬁe}%ﬁ‘%a@%&mﬁ%iﬁ? ﬁ%th(?afﬁﬁ &?6‘3 oﬂwgﬁ%@]eﬁxac ?%gfd@ﬁt a capacity
of 16 bits i soTRdGIRItRE iat (Hoath) ddaRElimSthe ThiEcHRdge 16K ST dabfof

remai ni ngoquantl ties of the respeéective color inks are allocated to the head

addr esse$0 00 thenpk geptriday 187binta erethe dypeandlink, slath anrthe sedrof avaptasies oH0

quant ¢ os oftta s AR LS R F o R FIR R RERRRTIPIT 20

The pi eces olatahahdraite ohmasgactdf thbmkiafEig T HIganbh tiegsodictioman,
magenta, and yellow inks are allocated to the first 3 bytes (24 bits), and

the pieces ofingiedplmsmibsh dptagnddaten the recyaigithat 8t §oppstively @oested toght cyan
and light ma i i t its).
This data st rg%giog?’gﬂﬁéoﬁ@sﬁg%gg?tég(g’l\%ﬁ%%ﬁg a%%s%e@%ﬁgs (g:%# i geéé %{E\gi ng only
t hree coll®r s arecyoamonragehthe colan thk® Ssoytkatlonly. onkhset ciadata e ptdvédadesd ni ng
quantity of each, col or ink has gn initial value of 100 (expressed by

per cent age) AREIASHITENeT AR I ALbe SOOpIKS i t h a progress of execution of

the printing procesgnenhe pbRERIMhOGkGstaRtntd Y i9furR@Csh FRIOM ik My be
repl aced by the anmount of i nk consunption. In the |latter case, the anount

of 30 ink consumgges dA7Kasnd AA7F mictattatheddd the pintd nfaix podss $@ thpge gatacent age)
and gradual ly _increases to 100 wth rogress .o i of the printing
process. Si n%&e rtef‘lcig%l e&%’ﬁ“ﬁ%"’é“%@?ﬁ?@ %51 %ﬂ&‘iﬂt‘? E}lﬁﬁﬁé@f@m or ink may be

handl ed ppt hidddepce@e®in thé pintdfRaZOBGySHONMBENED sBSw§ @ dataRraglai eon t he
remai ni ng quanti t(}/Mof bl ack i nk, the above detail ed description on the

bl ack ink i s EEFRGMB9 iacarporated i Sleqrintasinain hody b ¢fche inkljetnringertlooft he

manuf act ure %E% : roi S grele) i: el i f

i nformation géle e dg@g@ ofA gﬁgﬁﬁéggﬁiﬁ g’,lﬁ%ﬂ%&h&ﬂgm#gg@s (ra(glég’%gts I the
EEPROM 90 store all the data stored in the respective storage elements 80

including the remaining quantities of the respective inks in the black ink cartridge
25 107K and the color ink cartridge 107F.

(Operation of Ink Jet Printer 1)

With reference to Figs. 10 through 12, the following describes a series of

basic processing executed by the ink jet printer 1 of the embodiment from a

power-on time to a power-off time. Fig. 10 is a flowchart showing a processing
30 routine executed at a time of power supply. Fig. 11 is a flowchart showing a

processing routine executed to calculate the remaining quantities of inks. Fig. 12

is a flowchart showing a processing routine executed before a power-off time of



s the address 48, a piece of information on the nonth of manufacture, and a
pi ece of information on the date of manufacture. The information relating
to the manufacture of the ink cartridge 1107F al so includes a piece of
information on the time (hour) of manufacture, a piece of infbiInMARCE03n
the tinme (mnute) of manufacture, and a piece of information on the
production serial nunber. A 10 piece of information on the frequency of
recycle, a piece of information on the termof validity of inks, and a

pi ece of information on the termof val3dity after unsealing the ink
cartridge 1107K, which is registered at the addresses 86 are al so included.
Ref erring totieiigh jet p2inend o2 Be amrgmerte | ower 8-bit addresses of the 15
control 1C 200 in e inter, main body 100, addresses, 00 through 10 are
allocated to the i&%ﬁ‘ﬁ&wlﬁ&d?ﬁﬁ?‘?%@ggﬂs fhearagessing E0uting sEsruteddBothef t he

bl ack i nk Caa&ftmgma%ﬁ&%he@aaeﬁ%ggsé%ﬁ A0l U b HeiAfirddd apat ed to the
information relating to the stora el ement 1082 of the color”ink cartridge
1107F. The d&¥lenl aprgrdy ivfurdedom if theyinkgetipsingdr [1pthatcontrolterdadhistaddr ess. 20

(Operation of, Control .1 C 200) The erafi f ontrgl 1C 200 .is

Gencr | bedw £riorames wheger ta JE S Rehls ihrRias 10 Bt b erliisve. i n « e
structure of 5f figp §90ir thhedRRAt & op $308s eHEA Blit, b ABRPROBY FFbSinghe Witing
operations into the respective storage elenments 1080 and 1082. FIg. 24 is a

deconposed penépeeariridge yemdggeinenilag atthnepsg Srherecthe BEERROM 0sforestbe due r i age

101 in the ink.j.et printer. Lch the fourt odi ment IS |'i cabl e.
Fa. 25 ts acrimid SRaPR B s Flobranile G Bl B da P b Be 00 g 26
schemati cal | Yinid (hugt dral ifhuée) @0 HaBEfat@Rfe Bgiry@RNoh B& i hiimber dai@withbody 100,
the control 1C 200, and storage el enents 1080 and 1082. As shown in Fig.

24, the @0nt redard © thodnk earisidgq iLoEs oph0HRd I theeygpaierPvaa-oniwithathe print head
10. The contr : .0 CRPRGE j Y t or age

el enent s 1086%611?145%8@% @?gﬁ{(s:%alrrlt?lgg%s mec?%nﬁll f;@ggﬂ%gg&g;@%@ggé&gﬁ ﬂf%(gat%ar ri age
101, and contfroad thetrBgpentivd stvggoplemahts 809f de isbeaitrddges 10TRaMBLOTMat 1 3 MAR
2003 59 according to the requirenents. Referring to Figs. 25 and 26, the
control |C 266P a RAM 210, in which data are tenporarily kept, and is
connected to the prj L4: | arthe . ' :

interface 49 and ft}*r/t ne?%&‘ét}?é@tﬂg@égéeﬁle{lcgﬁréﬁ sﬂjflclg%r 192?%68%8%% control
| C 200 i $5nameglgceidnt stlep 8S6orbthe weenhirtetis conirollerdérinereinkrts afftqaentyt he
respective stqrage el epents 108Q and .1082 noynted on the ink cartridges
107K and 07t BfRamEg By 81 116 SBls° BirioTamenien reqserey of Aipeiimest BiP Bt veon
the print coigaldaémdfl 8ot ik ehidie (7kSsFeInle 1 480s8nd HREGnubRE:

conveni ence of iTlustration, the print head 10, the carriage nmechanism 12,
and the cont Mélthengeadiithe detadrmpthegesraetatesitgragmelpingnts 88 of g ihe pri nt
controller 4Q t i i d [of0) sel.ecti.on si gnal
SEL and carr icglgH{ij%et% lt% ﬁgrh\/r\lmdiql%?%‘?%t‘%;e]%]t‘?ﬁeo ngg%%ri4%9éjeﬁ%l}tﬁ{aﬁl%ﬁt “to the
control DG 2Qédadut@aesstiprdseimldidssesrin deSEEPHROMSIE6H the RAMUAREE) 8B3. S
tenporarily kept in the RAM 210. The preset tinme interval here represents
every time tHE SBPIeAEsHSteBpeiatiic GANYRET 4R detsapes whelbpihe iegcar&idgey tine t he
printing 15 ' l., ; N ' I r : ry time
Phe mandal cloos, nd 1076 Aade 8 e L Fintl TR BaRORRE! Mo,

i ncl udes, f omasedanpthe dataisearedinche EEPRONM 000 nIfrtkgeomiotigr 46 éeteremnesthag

guantities of jinks,,th eq of cl eaning,_ the frequency, of, attachnent
o “The Ik cark fatisiees Sk HE TOGYarf sufahl Biotehi s e h REEAE SHFAE ol 1 C 200
recei vesokhe 4115Rul a64tegss. RefhiabshnpiBRs ARIIBREtRA! BEblifhelmpingnal SEL and
outputs the information required by the pri'nt controller 40 anong the

i nformati on presramexity fogadie Prasassitgropdepeiigyl). stlbhggentsdléarédt s 1080 and
1082 and stor in e . n._o ut . si gnal D to the print
61%9 1ene% g\}e al%ﬁ %rtr%)%geg Cf‘o%g(&nd 337 "As tnlgt ?uétéb%fag Sten §§ém t21ﬁ

controller 40. ont réemai nin are

cal cul at ed agoRdagiehe ikl operithe it hbﬁdllowmpﬁidﬁﬁfﬂrmaﬁétﬁre?fdéélﬁﬂlgi the t he
EEPROM 90 of the printer main body 100. The data on the frequency of
cleaning is PrefHbiionof pHating iydispiaved an pithy thapanct seitehdana GeplayrVE dat a on
t he frqugnc%ﬁ&g gtlgg.achrrent are read by the control 1C 200 fromthe storage
el enent s n% 082 of the respective ink cartridges 1107K and 1107F at
the tinme of attachnietinlofet eeoter 1 nkrri8dowtar predeadgrenidddOptiatiog ptd@FFin thbe

frequency of attachnment is.increnented by ong and stor into the EEPROM
00_ The. Hat & BIF PHEC A i ine B BO S et ThECOUEHE 7€ SRHE B o 1
200 at the tine of detachnent of the ink cartridge 1107K




1 3 MAR 2003 60 or 1107F and witten into the storage el enent 1080 or 1082
of the ink cartridge 1107K or 1107F. The control 1C 200 carries out a
decodi ng process in the course of execution of the witing operation into

t he storage elenents 1080 and 1082 in 5 response to an instrhrgiﬂgg ﬂm?
transmtted fromthe printer main body 100 (the print contro r )-rn
accordance with a concrete procedure, the control IC 20p first converts a
head address *Adf and an end address * anong the addresses (bit data) of
the menory cells 1081 and 1083, at which' the controller 46 requires
witing, into the nunbers of clocks. The control | C 200 also converts the
data to 10 beem@ininggnantitiss obsbgmpipectiveidackeand colortinks in dreedonisagftheant i ti es of

i nks (parallel_ ,data) jnt.Q,. a emaj hin uantitjes.of inks
(Seri ol - dat aprediRiiihsl BB Gobdh, Phe pOBHETRLEL PaPHEM dsiGiiie sos™t o
the storage eligrreRigcd @Bhedod chB3f Figntl,s Uh’ﬁe?ﬁb@d@ﬁihg r@ting YorScal duflRrg” AdT)
cl ock pulses to the storage el enents 1080 and 1082 while transferring the

converted seflicarmaiming aipnbHeorlgkand eRlor ik ptarts on apprsefthaprioting, are
tenporarify ngﬂfuﬁ(grf r el J&P{rgﬁer%rﬁrgtodetérﬁiég%@ﬂ%&ébﬁgﬁﬁ%@%I operation is

performed int e 'respective storage elene n the event
that the subsgeuagod isweiry axgoapeatatdpdBu0. NWhdohie isatdrmdledtiat 2080pitidghe pri nt
controller 40 is carried out before the witing operation into the

respective sOBFAYEY BIWERBHECUPIR 8198 StBahe pipgrHb Wagh {qrsempietiop®f thhe dat a

stored in th riﬁﬁﬁ% S¥rattdn. 2QvRQ0;: &' Rt RoRIGHat tH@ﬁffg@gtdgE%ﬁ?g%ﬁ%ib% of the

specified information 1nto the storage el enents y tlhe
control | C 268edusedcrsiep&dOoert thatothtehbard, the avhtratiercftf catipéatast anemaint bhe power
source or at ,the tine.,of replacepent. B{act he i nk. ﬁartr_id e, The.control IC

I
200 convéft s S YRE R A e (hfachplackat epldriak Slptre® e PIRg 25 wr i ti ng
oper ati on i n paabl BlsidPsdine Hopexiias e e A% IRy The cl ock

pul ses out put "fromthe contro C 200 cortespond to the addresses expressed
by the bits. nfuliplidsribe Dparcacy ofhejection ofindr drgplets hyrthetveigh080aminyt diG)8&) The

witing operation intg the storage.el enments 1080 an 082 is.30 described
W th reterri fydngg heabingly R PR P RERA e STl diess ng
routine of Wah§ b 109Gl PH inRisActiodRoibRhaOsy Bk prRMS HARR Angk 1082
executed by the control 1C 200 in the fourth ‘enbodi ment. 1 3 MAR 2003 61

When t helpowskctiwgpithe eaculdied grantty ofank eisrtier tolgtarming the empuntfafinkexanypl e,
by the off-o0 I of r |1 .po | ug out
of the sockelohfipstian, Tht FafIEt 4G RULERyR bn B Rl I BN e
di scussed pr aud oolst nks Tiven the BEPROMO0206tep $d2j VERe tdiroflemved thdawn

instruction NM and 5 starts the wjting operation into the staqrage
el enent s 1Osgugtﬁ@tsitbggalglglagcglégloggtﬁf_mk consumption from the read-out remaining

quantity of ink to determine a latest remaining quantity of ink with regard to each
20  black or color ink at step S43. The controller 46 subsequently writes the
calculated latest remaining quantities of the respective inks as the new data on the
remaining quantities of black and color inks into the EEPROM 90 at step S44.
After the execution of step S44, the program exits from the processing routine of
Fig. 11.
25 ' The calculated latest remaining quantities of the respective black and
color inks are written into the respective storage elements 80 of the ink cartridges
107K and 107F after an off-operation of the power switch on the panel switch 92
in the ink jet printer 1.
Referring to the flowchart of Fig. 12, in response to an off-operation of
30 the power switch on the panel switch 92 in the ink jet printer 1, the program first
determines whether or not the ink jet printer 1 is in a stand-by state at step ST11.

In the case where the ink jet printer 1 is not in the stand-by state at step ST11, the



The control 1C 200 refers to a control register area thereof and determ nes
whet her or not all read/wite busy flags of the storage el enents 1080 and
1082 are ready, that is, whether or not reading and witing operations into
the storage elenents 1UB0 and 1082 are not in progress at step_ S310. t he
case where all the 10 read/wite busy flags are ready, that ils3 MAR 12083 case
of an affirmative answer at step S310, the control 1C 200 determ nes

whet her or not an NM wite flag of th% storage el enment 1080 or 1082 is in
an enabling state, that is, whether or fot the witi ng operation has been
enabled with regard to each of the storage elenents 1080 and 1082 at the
time of the pregamntepsche sdyuemsvie prafwess ai stsp SUL amhreNivhs @tstegBSEilep 18320. I n

the event that the NM w.ite fl. | s..n the enabling st that is, in the
case of an gﬁ? FISRTIT B thg Ayt pré'?tg%{ ésﬂng&%?ndﬁ%gﬁ%ﬁ? PP g&@’é’é’d Bonfirns the
i nk cartri dgghdrfandfthe Proghen Whipstthegrimpenat 1000 shpsTheandenedy ed at step
S330, and perforns the witing operation of the specific information at
speci fi ed adafasmgtien opdyixingendifan eidhe printdgad rlﬁ)dgéexamplvahhgetsmé writing
oper ati on has. . i i maty on includes
dgt a on t% he ?%@g?ﬁﬁaﬁgg%ﬁsgﬂt%g?rg?ggﬁ é?%gg?lgggqrg&gﬁﬁ’t Itgte#’ r@ ggﬁ'en@l)}c of

cl eani ng, dagragam subseduentlyisomy tiof vatidsae hinrpd at sepdTdataad oite ¢drgerdtobpl tine
of attachment, which are witten in this sequence. After the witin

. W1l1ng
operation i s? WOl B, fOF MR aAiusmenb Balije paedl 1p dhe cape ok ledirccHandlri te 25
busy flags tQ.: 0 eph at I : MV usy fl ags
becone read ,H?ﬁ-%t gfrségp int h(-:-,r hgg»g@réﬁﬁlgc# Sa ?Elﬁé%?élgﬁ%@\?\g@%t&g?%p S350,
t he control dete2tite blatipatdcdbr iAks ovitichodre siriitealis tHEFEPRIRYL 9O0CHkG theCLK2, R/ WL,

Rw, 1/01, and |/02 to the storage el ements 1080 and 1082 at step S360.
The conthol FEBbEORRE Y0 G TS oRRre-BuHPREE SlorhardibitABe ol emen s
1080 and 30 giQ82aRf cotdraRk Sfitiges 107K 8n¢ 898 WRRLSAY! 1hehid SABSMehE Dusy
flags are not ready, that is, 1n the case of a negative answer at step
S310, on t hethotr¢reziningragantith et atkiis maltten @ltedatelypintasthe two HemaRy 2008062 unt i |

all the read-wite _ busy, flags, beco ready at ste 380. Wien all. the
read/ write b%}g?a‘teﬁé‘éfs"'%léb%‘r%g%‘?%%%ﬁ?“??tﬂ%e %’?a 6?@ o ﬁg(ﬁcggélc%qrg%ﬂ?eé‘flfq rmative
answer at stgf R388ic dppRcdtiofdihs ket EeH bEthelshRadd iGaREh REnRy 8ivefisn S350
through S370. I'n the event that neither of the stor a%g el enents 1080 and
1082 haslx hem8y Riideptifiedby means of a flag, ahidhl i gated 4t e headof ¢ach njamargie case
of a negativ swer-.at h rogra .ps. t rocessi ng of

st eps S330 a%&l% 40 Tgﬁgrcgéggrgl}?%&?%@e§?§8%sg?&g&g t%?e%@%SSO t hrough S370.
The writing oper atinahe b&ick of tHegiroctesiag fdreke powdaaifbbperaidn)theghrédedife t O
Figs. 28 through 30. Fig., 28 is a flowhart show ng processi ng routine

g.. N0, a
execut ed by F0VitieS hEAERRIRINEEUaBFiss P thigresrsGtiveinks i thegtqragaglempas at i on.
Figs. 29 and i 1 t i t i tion of the
witing oper%(flgfotﬁéghatgl\fm%?gm? ﬂgl&fﬁ%g%%grlp g{)(falﬂgilg?ﬁgggépl\/gpeﬁélgggi fically, the
tim ng GtartflofchErige! Fig hsdsscribed withirefgrente xidgut, d3A omdt138. whigi ng

operation fr a head .address, and the timng chart of .Fig. 30.shows the
timng of ex_g%t‘% %ﬁo%?l?al%%’owqgt?P@C%@géwtlﬂﬁ%x?%‘gtol‘%maé@? B UB8r ess vi a
a dumy readyatigpesEihkPRom\MEpriitBemRindBHRNDE M6 i kdifgd Qbhbmng gof Fig. 28,
the control I'C 200 nakes the signal ina lowlevel and resets the

addr ess counineprpgRitedhia|tieled carridgrs 197 Kraagdd 04F éntwink o8printer 10Btheat st ep

the 8 si gnarnpekilgefh o i J8H0T il o Eingfng 0 5558F Y se’dirtildng "1080 or
1082 at = epprBddssing Bhews amthedlowtchar? 0FiRUNZLquent | y out puts a specific
nunber of cl ock pg]:}ses,to t he stor,age el epent 1080 or 1082 at step S420.

The specific nunbeRelgring 1gdhe Nofkdiagrapy ofddgdhdie Hoyvdhag ol Figd38d@hess, which
is transmtt -4 EofPib M3 ; ' t Lnt
controller 4%%“%35?}3%2 (\)Nrﬂapiﬁlg I n3g %ﬁﬁgtﬁ?lﬁ%oggg %é ﬂrrsﬁlghtggﬁraggg Ql?:%unt er 83 in
t he storage €ggnaiCSfionsettiofhestordgedlement 86 ag snabhieg awth; ez 8s foyseleict that a

timng of a fall of th | ock signal., The control. | 0 can accordingly
speci Ty the teeer Sgmsasadteh SN Taa Bt R frn 930t PEResi€a30.  The
control 3C 28 keentENEs /Y sd1eied stbrag@elBingft S0PMht §PindsspoRssRAGETY the
writing operation into the storage el enrent 1080 or 1082, and outputs the

data, which dpek signdd C1dx.in peder tq ylogalgalate anibe samajniap sty oBmkiBATAenabl es
the specific I t i £k e i menory
cell 1081 ortoclid(a)%rgsetég d‘? s('asvg(stlts %F?géﬁ'el %‘%&?’Q%@%lnﬁ%pﬁgg&? ﬁiﬁgéﬁg%;t?ﬁti on of
step S440, the programexits fromthe routine of Fig. 28. As described
above, 1 3 MAR 2403 63 in the structure of the fourth enbodi nent, the
address is specified and increnented by bit. In the case where the witing
operation is perforned with regard to a next address that is continuous

o - ~N~ - . 1. —— I |



10 perfornmed with regard to a next address that is discontinuous with the
previously specified address, on the other hand, the control |IC 200 out puts
the low RRWsignal to the storage el enent 1080 or 1082 and perforns the
ineffective witing operation up to the next addzess as shown in the tim ng
chart of Fig. 30. At the next address, the control |C 200 oufpditMAR 2803 gh
R'Wsignal to the storage 15 el enent 1080 or 1082 and the specific data to
the data bus, so as to inplenent the wzjting operation. In the arrangenent
of the fourth enbodi ment, the data on tffe remai ning quantities of the
respective inks are witten into the storage elenents 1080 and 1082 in the
fol | owi ng nmammiging Unsdatadby iepamaheidhe madiwrite corirallgd B2 &ssedh 4 wriggdlal | ocat ed

to store the data,on the remaini uant i f black ink in.the menory cell
1087 of the 860t adeebii¥ Thbah R A R Y Bhe Bu 2t g6 gt B Vg n S0
are al | ocat egate o8fpRt §yrich@noa pwith thdi€oledPad)iC1K, Abeprintéd r8in®ody 160

respective color inks in the mepory cell 1083 of the storage el enment 1082.
The ar r angenmentputsithe Hats o ferogmaEine quadktysoftink DAddy eacdatpigrnimpkagl jn t he

st orage elenen . 2 ) I erf orns

the wri ti%gngvﬁ}etgsat ?g%ai%ﬂﬁ %&%1@?%ﬁgagné%éﬁfé‘rﬁ;g%‘%ﬁ%&%&%ﬁ%‘?aﬁﬁgﬁ%&ié;b enabl es

t he data oR bh&lﬁriﬁlfrgzhrnidm 1@aﬁmﬁi1017Eat @ép S’ﬂ%&.re@lﬂ&mghwle wiiisg dgerigonm ihtten

prior to the other data into the storage el epent 080 a 1082 in the

course of thés BFfArMAE SHREEFANCFYY Y Y4 BB peke Pl elC%C_%tgnal(@gKé%ﬁse of Fourth

enbodi ment ) 20arAhE AHATIBIBN o] abBblaHE bihikatiqianbeRNA! g5 die data on
ntiti sto witten

the remai ni ng qu s of the respective®in
pref erenti al leynbodingent e prosesagé waltimgeind rb80g quahtitio8ef inks iskverrikifoudper at i on

of the p r soyrce. Evel 1.3 200 4,1 f power plug is pulled out
of the sgﬁﬁem uég’evf";&l %f?%?“%&%‘&ﬂé”géi@%éﬂgati on, this arrangenent
sufficientl yégﬁgag §EFH M AiAas) of the data on the remaining quantities of

inks. The processing routine executed by the control IC 200 to wite data
into 5 the storage Asl deseritied ab0B0) imathd fir98Mbiodingent rthe thegprnsiva L RR@Mpower

plug is accidentally pulle ut of the socket w ?o t.he power - of
operation or %khcatr_ﬁﬁg(b‘ﬁv%g' t@ﬁﬁ?ﬂ“}?milag aﬁ%eéf’d?e?ﬁpi‘e%l or%? St8¥alg.g Ci%eﬂgngspéﬁer down
instruction N¥khd SladiSsidesdictnfietarGiaghs cONdhid PO, *GerdBRY 40064 thy evi ously,
and the electric power is supplied to the print controller for 0.3 seconds

by means16f trbisaiaing quaatifespyirls asosipred. 10uehanplisdian degiratly radcesrthat er mai n
body 100. Si r t.. of i hagnt preferentially wites
the data on '?:ﬁgt Oggﬁ%gﬁeﬁ%%zﬁgtcﬁﬂlgeg&§7$@8§g2%ecti ve inks into the

storage el enents 1Q86hetiudtuldBthe tikse embodiniat, dfegeabndsioags alees 660wt ed
within the tine period of the auxjliary power supply. (Mdifjication of
Fourth enmbodi%®denstamng the peripbledat hawb Hii adgrassest B¢ aegessed RTIORE e ni ng
guantities of i i [ dresses in
t he nenory ceffr%&%%gczﬁ@g%%@ggﬁgggr%?%@ggégﬁdgﬂéﬁﬁ/ﬁlﬁ ﬁgk%t’%r%?gr mai n body
100. One2possidrhge etodedts 86t | This efrandemehoenables einbeduinehtaphaty tbdemat

information gt a eci fic address accessed first t.he printer mai n body
100 as shown 'f rfﬁ]?slg.mlgflz?(?gge%ir_mél&ﬁéﬂ’ﬁﬁﬁré'aﬁqwr ?Bllgh‘flﬂ%?lr%ﬁeé%r_‘ta data array
1000 in a nengiyuetrbmitRatQR ehePMct kiatd ONd&tribdiewhiptédn@ g et . The

data array 1000 includes format information 1001, which is used to specify

i nformati on Sppled iThis fexihasopyecenil is designehplt icmiraph hecaitinge specifi es

atorage area rogsH TR RERHI K bRl LAY e B BB R e ey °° ©
i nf or mat ipgn  1Q@finuation i theSponse guily Livtilehe Edrefleie ofthe whigigpop&dtivg.i t i ng
operation. This arrangenent advantageously prevents information stored in a

read only st orhggequiresLapeiy of thisurdiany Pey et lader erampdt:iayvalyedhat nodi fi ed
structure th : Qﬁg;ﬁ FEN ¢ Cleyl

cartridge angﬁtﬂta gseg% (:I)l?1 In &ctg% Pé‘?%&g,ﬁﬂ)l?eqw trntggpi@ﬁ(?dc:?%}f?généclaﬁrfeﬁgn 30
accessed readht gvdnasmtthere is hbndroraligt inidafactuerd same 064 othehihen shier angenent
favorably saves the ti eriod required for the access, that is, .for the
Feadi g and vRrERE PERT GHEP T o AR R TS Ao REABRERPIE ¢ he

i nk renaizpi NGhe remainiBQuARAP oBmkas 88 tidnitof¥ HREfatdiyy | %@Boﬂﬂ%satloil gtet er m ned
corresponding to the capacity of each ink chanber in the ink cartridge by
the format i rthofimhenbadingot, which appbier B énefpensive Yiearaghelemants 8D ggeblings | ess

by he for maictprs ey el o ¥ fredheApaeRih el BRARERORENC®, | 0" Cler

in the case of general - purpose storage el enents. [Possible Mdifications]



In the first and the second enbodi ments di scussed above, the data stored in
the second storage areas 660 and 760 are only the data on the remaining 10
guantities of the respective inks. One possible nodification my store

ot her data, for exanple, the data on the frequency of attachnment and
detachnment of the ink cartridges 107K and 107F and the data {3 MPE 2009%®

el apsing after unsealing the ink cartridges 107K and 107F, into e second
storage areas 660 and 760 as revvritable4 data, which are transmtted from
and to the pri-nter main body 100. The ptoesence 15 of bubbles in ink stored
in the ink cartridge depends upon the frequency of attachment and

det achment of07Fhiéus akvastaeeeustitys duces éhaopnspifiel fadenadn theaqrmecess of wekvrigimgpl y (f or
exanpl e, thet frgtguency of flushing) in the flow paths fromthe ink
cartridges 189& and 107F to the print head 10 rnay thus be determ ned
according to the flnehtiensiersomi staidhaeifrdrtpoamre phigtiaadtidentallgfpullb@ oink
cartridges 107K a(;lfg 20 107F, ich gre stored |n the second, storage areas
660 and 760.°fthe seréeligItB cqusie LAPVHIag S datsan the rempanipg quantith obinkh t he
third e di : : i . menory
i vi si on 1 o R e At e
remai ni ng qu@uantityyofdfik.t hia thestorctiralf thihemeodimenphewerenthy dati on sheons may,

however, be 25 pr.ovided. for_each color, ink. In the second and t third
t?l %%pg&r %tgtﬁp

J
enbodi ment s WMEEEE GRAAEHEY 8L thE FESPRFIVEdnlsip Pttt i1 PofveRt i
det er m ne Whelhediv0LoRQk atdd€ 690, dsh M50 BRY A6d RB1LAE] fRe ddtAe Albnidies M eMai ni ng
quantity of each ink has been conpletéd for each ink remaining quantity
menory di vi s8@n. Thikheonfigurasionenpbles de frdpgropprabian of theclatrto 36 cgmektted bits. A

t | t tively b |ied f he det er mi nat,i f. whet h
ot the WF7 + Py ikt Pebon e B RmnR b b T s R LS i ng
quantity mengycketlhnd Se@By advahtapeMiRy 20008esGRe pobsiberagiead kimbsesdiocscussed

above, the address counter 83 used 1s a count-up type. A countdown type may
al t er nat i vel sevsingdbeiddtdr t he address counter 83. For exanple, in the first

and the second enbgdi nen f thi i.fied structure, the.data array
shoul d be changed fn&hgﬁéﬁ%%?%%%egﬁ t]{f%gatta P egerélgl(pg}gqqug{l%ﬁyé)één Peas 660 and
760 are accegsrd apf ntunitoeediwieh feighiitto Shel 1Bk @ @& iDH thothk/BBridbeyrel y the

second storage areas 660 _and 760 are |ocated at the higher addresses than
t hose of 1% hel§7k ard 3B} ade thercaseswhyo agnerifighcolonis npecXprised imd t he fourth

enbodi nents of .0 1 . ni ng
guantities O%Slfﬂ%lgkr%%lsggg}é{“:’ggs iasr%l{?gg{g? {(i)t%élgﬁlgfthtgﬁ%&ﬁcegggg %Hélgrs{glgg shoul d be
| ocat ed at 1chteeé rendilyaddiseks @ thelspedfitatioher eindxexdinuseion of diespudfied above,
the data on the remaining quantities of the respective inks are stored at
t he head of tH& ¥eénory addresses. The data on~ the renaining quantity of
each ink may, howeyfihe afien&hRESK BE FRNYMBBAR St AR Sdaty b G 1S
preferentially accessed by the printer main body 100 15 (print controller
40) . For2@®xargmainingieantity pbeach dilaisevritinratematelnimto the ¢we swandryr st by t he

print controller 40.for _the iti.ng operation, the t the remaining
quantities _o‘fh_vfsr'ﬁfg ayggpt%citoseta\éggﬁlg?heﬁ%goq. tgpg%ﬁcgpg&gms e8'® Nanel y the
storage posi {bg)s nialy ifitbFe@datith B nbitRal vRifBigipeeatiaH dDtHetlhies dafa fnfFodeespective
inks are not Iimted to the physically head addresses in the nmenory cells

81, 810, 108mempgy giyifiomdor expyplenhy a¢sadenipllyputingthe pew erqdes opfrafites ent i al | y
accessed for i i1 0g.: 1.0F I I e odi nent s,
ho Eeprow | SBGmER AtEshd RRRNRkRkLAN e B " TR 05D A
di el ect rix néaemyitieh it the meqoentyickl inmociésdy byfoee fheRGivbmtayclechagadr,i nst ead
of the EEPROM The EEPROM i ncl udes.25 f]l ash nmories, In all the above
enbodi ment s, TR HEBE OHIER Feoan fivVisiars Vepﬁkg‘%éﬁ%ﬂ QfdBeabprmAlvIiERS it | on
relating to the,SaRtd ddedReRbry! diiSion, TR AAREISht e{mmé&l&h&fmﬁaﬁmgl on may,
however, be used instead of the remaining quantities of 1nks. The ink
cartridges 1Q7fityl @ik td b@mKpitend cantdompusiy ased onttheprabious d80 waittsodi nent s
may be repl a&edtvvith anotdhver. ink cartridge 500 shown in Fig. 32. Fig. 32 is
a perspect i vECORSETHULH A PRy t he appearance of the ink cartridge 500 as
one nodijg cation of the present invention.

[Second Embodiment]

The following describes a second embodiment according to the present



1 3 MAR 2003 67 The ink cartridge 500 includes a vessel 51 substantially
formed in the shape of a rectangul ar parall el epi ped, a porous body (not
shown) that is inpregnated with ink and accommodated in the vessel 51, and
a cover nenber 53 that covers the top opening of the vessel Sll mg msel
51 is parted into five ink 5 reservoirs (like the ink reservo |35 7€,
107LC, 107M 107LM and 107Y in the ink cartridges 107F and 1107F di scussed
in the above enbodi nents), which separgtel y keep five different color inks.
Ink supply inlets 54 for the respectiv lcolor inks are formed at specific
positions on the bottom face of the vessel 51. The ink supply inlets 54 at
t he speci fi dnpogioni whishfinamplicaide sagpink jeigeidiesdayingan identpalwtrutterefo when t he

ink cartrid 5 is,attached to, a.cartridge attachnment unit of a printer
mai n body (%E?t @R%Wk%trpéﬁn.ter_i 0&3?? f”i?? e@ﬁ?ﬁ%f%n?&‘@éﬂ{ﬁﬁnﬁ%ﬁ?% APy formed
W th the uppshrQ8ch ©f thaMike Rlinghils Al dre ﬁ&sgwﬁ@my_ &sérieatheek. omrHehe si de of
the ink supply inlets 54. The extensions 56 receive proj ections of a |ever

(not shov~~ndiffercaye frpsacthe first emboginient isthatadantisd diata repadimgrtbmrimpinings ar e
| ted 15 h si de: f ot i | . ively h
oca o T e B0, LGP W 55, A0 Bt P

ext ensi on 56eahdhit e diplicgbll madhdr anB thathevrite sembletellla is atthewdao efeeck recess
59, which prevents the ink cartridge 500 frombeing attached to the
unsui t abl e c@ideficggbmEMORL AN uni't ni stakenly. 20 The upright wall 55

al so has a r@?ﬁ%ﬁnégf%tggatgeiﬁerﬁ&ﬁ%b d on the substantial center of the width

of the ink cartridge A circuit board 31 is nounted on the recess 58.
The circuit bdard Bike hlzsareangbmel df the fidfst embddimest, shotvn éin Fay, &, indhat ed to face
contacts on the printer main .and stora <f| ement i‘g@%: shown

ody, )
mount ed ¥h t HEATEERFNFQIRS $978R SRBORRL, iTGAEARE f2EH01ed 1f (% 35690%r ovi ded
W th 25 Proj S6lb0ns, 980 iflhiiexat: dislof i etnhitfit ARl bhed ilidinoS| i oni ng

the circuit a . I'n the above enbodi nents, fivé color inks, that is,
magent a, cyasgcopdtdtonn thd phaingygayantitydol bladkt inkrtigie mteaespactevedyppllocated or t he

plurality of different color inpks. .The present inventi.on js al applicabl e
Do anot ner  cBriyPrad Gobbipsicok Tantinme et dhemerk dasion 4B 86 02 hics
conbi nati on ghidkBEGEMBssc8 YathiPatdery elih MY seord@8R dGMM howiver, ad some
additional color inks. The principle of the present invention is applicable

to the of¥ - cislenticaydata on the IgRITEDY QuBBILY ghdagk inkdeyrittpminghihepe e i nk
cartridges are not .nount .carnt | S I S on-carriage
type print erfnemr%liv%: &{Sﬁfé&l%ﬁﬂ%@%} $§%Pg%gt%grm} nrr%rﬁntf g% %%%g%rgg%ar ri age as

descri bed i nefdbeesfa dogipatibsobigedithie dhtalod tReRadiintBg hsantiThel Ppacis@ikt i nvention
is not restricted to the above enbodi nents or their 5 nodifications, but
there may beSRERSYN Grefdist sRsifierendllagniak remainge quaniiy mamay Sigaes Wk hout

departing fr o ide %a@pc?oﬁfhe%hf labis itti@g?t ; 'ige&aﬁ&ﬁ%m& me%@&g; Qe

present inventlon. e scope and spirit present invention
limted 20 yopatatidreofttbe deta of theenmmppengeatic) @f bisck ink hasSbdeARoxPNBeB9 CLAI VS

1. An ink cartridge canfigured to.b etachably, attached . to a inter, said
ink cartri dgEO‘E‘?ﬂ(ﬂlgr i gti 1% B}C?%yéi%tqrwweﬁg&g?l\/%ﬂﬁesieﬁia%mtc&rﬁg Hhthie ﬁ'ﬁ'o &g@ﬁefftor
printing is kRRlory aRekichsS100ra8902 Bhduld®bOhdcd%s IREGIfehCddtnbRt¥Rt i ON 1N a
readabl e, witable, and non
remaining quantity of black ink.
The details of these two memory divisions 701 and 702 are described
25  with reference to Fig. 14. Fig. 14 schematically illustrates a data structure of the
first black ink remaining quantity memory division 701 and the second black ink
remaining quantity memory division 702. As mentioned above, in this
embodiment, the data on the remaining quantity of black ink are written
alternately, first into the first black ink remaining quantity memory division 701
30 and then into the second black ink remaining quantity memory division 702. A

first write complete flag A is provided in an end portion 770 of the first memory

division 701, and a second write complete flag B is provided in an end portion



vol atil e manner, wherein the specific information conprises an ink
quantity-relating information relating to a quantity of ink kept in said
ink reservoir, wherein the storage unit is sequentially accessed in
synchronismw th a clock 10 signal, and has an ink quantity ihf3)rMﬂRa12[m3n
storage area rewitably storing the ink quantity information, and wherein
the ink quantity information storage area is |located at a specific area
accessed to wite first by said printer.. 2. An ink cartridge in accordance
with claiml, wherein said ink reser voi¥ 15 conprises a specific nunber of
i nk chanbers corresponding to a nunber of different inks used for printing,
and the ink tliasfithe secprd semery divissaroflRge TheseawhesompiatoflagieA capdci t y
according to,the er different inks..3..An ink cartridge in
accordance Wit ‘KP%{F%\ ) ,ng\[/\ﬁg FETPERETAMGR OF thedara &2]6 r?rﬂ?lglf’ﬁé]g?%thtyé)tf or age
area has a shlaEiaB@ Hagpési doynpte@horn@AFtin tHerregebiréeaBemdry diisionk 70artri dge in
accordance with claim 3, wherein the ink quantity-relating_ information is

written intoardh&2 nldhg gl wajues of Seniite samptess Hys ApuhBare differept of

repl ace t sai.d j r ':ggﬁi . -0ffa 1] ..sai d
printer TTEDJ;S %Emfglh?%@@}éaﬁﬁP ?‘%Se [ lg’ggégisé%%%%{?%{ec giAmhw{cmﬁ{eltr@i n said

i Nk reservoi valbasf @twheesstthd decesd write @hapidieflag B lmswhd iohiahvalheasdl. t hree
different color inks, are kept respectively, the ink quantity information
Storage ar caBAHVIAYTHS SO 1485 o by pn 1centsed valin s paph bl ur al i t y
of menory di W.Si,0¢ I J k; i antities
of The a1 | eLkpVfe SBliBpRaE 6% Elngl AR bl otk Bl Al BB
chanber s i ndependgdivision Zlst dihasewntep@oipiste Ghgad ahe Hsmaypaléerativelbles ng

al l ocated to each. of the plurality of. menor I Vi.Si ons. 3 MAR 2003 ~o0
6. i i caplrrdigderh Paees BaechRRrTeaTa sy SvRer BB nk quantity
information storageii@tB@ahasement StRIArsE 8RBSdinénOdhodh ih &S B, fl the bytes,
said ink reservoir having at | east five ink chanbers, in which at |east

five differentrangshent ¢fike senoad kmbodimesp dlast rewaitaple date peradriRr thaseaend y

i nformation storage a_hayi lurality. of menpry .divishons erein
the bl ural 1 ¢ Sogtecagry oshndnEpBhE iindis PRt s RRendt T g 1o
quantities ofjatald@ tRd rehRdsihg hhagitglof dyanh i, fieqldara onké rdseidting quaityl of

respective ink chanbers independently, a storage ‘capam_tié of at |east one

byt e bei hY alagente ik, seroagdptagn thheenpinipng apanyity, of magaptaipky gt data pans.

the remaining quantity of yellow ink, second data on the remaining quantity of
yellow ink, first data on the remaining quantity of light cyan ink, second data on
the remaining quantity of light cyan ink, first data on the remaining quantity of
light magenta ink, and second data on the remaining quantity of light magenta ink

20  that are respectively allocated to color ink remaining quantity memory divisions
601 through 610, which are accessed in this order. In the second embodiment,
however, the identical data on the remaining quantity of each color ink is written
into the two memory divisions allocated to each ink in a duplicated manner.
This arrangement enables a comparison between the data on the remaining

25  quantity of each color ink stored in the first color ink remaining quantity memory
division 601 (603, 605, 607, 609) and the second color ink remaining quantity
memory division 602 (604, 606, 608, 610). Based on the comparison, it is
determined whether or not the writing operation of the data on the remaining
quantity of each color ink has been completed normally. It is thereby determined

30  which of these data stored in the two different memory divisions should be used
as the current data on the remaining quantity of each color ink.

The details of these two memory divisions, that is, the first color ink



7. An ink cartridge in accordance with claim®6, wherein the at |east five
different color inks conprise three deep color inks and two |ight color
inks, the two light color inks correspond to two deep col ors anong the
three deep color inks, 15 in the ink quantity infornmation stofageqsR ean the
menory divisions for storing the pieces of information regarding the three
deep color inks being located at a first place witten first by said
printer, and the nenory divisions for % oring the pieces of information
regarding the two |ight col or inks bei é | ocated at a second place witten
next by said printer. 20 8. An ink cartridge in accordance with claim7,
wher ei n t he remaismgigeptityohemoryrdigisian &0t Y603, 66B P61 609) andithesetand, and t he

two light color.i.nks are |ight cyan and.li a . _An ink
cartridge i ﬁ0§)5&18$ Efg}?&lgn%\nq?%mcy gi)éfﬂoéz' dvﬁé?lg@ (gﬁ%%@l e oeggga(?), P or mat i on
relating to deb@ibe@REtHcRgerBdan Figd i §setdibfthelc9sPR&kids U ekitdiflear Ejgw i tten

into the nenory divisions at a tinme of replacenent of said ink cartridge
and/ or a powersch¢matiGaf igstrgigs @ datajstueture afighg frst pypn ink remgigingdge in

accordange w . : t . i |08t orage unit
has a pl §r al “%‘5“@?* %’?%S'ég%s%bggg?niﬁh%%ﬁ%g&ﬁn hn\#;rﬁlﬁjlgftngh gIS ‘ﬁ*ﬂg? tion storage
area i s a fimehostdiviapa 6A2ea Ak asationedadbose,lindds ehbbddimept, theadatd yn dfe st or age
areas included jn said ,st(gr_age. nit, . 1 ﬁ I\/Aﬁ 2903, m11. An ink cartridge
i n accor dand&TRINIE GYAMIRHY ED FkATFEriten el yolirshinte Hedirstgyandilor age uni t
has a pl ural i.ty: : : j VA i:o storage area
is a |last stﬂgﬁggﬁ%%%{ﬁg@gﬁgﬁpsﬁ%g%&%g1%&?1 Héﬂopt?{%%églgfi?(g gyatgflﬁgtorage ar eas
i ncl uded i n rsmiathing quaatiey membry divisibn 6832. | Akfisawtite ageléte flag doisdance with

quant1 41007 AAPA IS S8 Bt e e R aiehay PR e Stde cor dance
wWith clai m gy Wi hpe ik plovidednh iah ¥nd Porkish a1 BEHeREQHABALAG Y €gar ds a

it
cumul ative amount of ink consunption with regard to said ink reservoir. 14.
An i nk cart rdidigiondRf i gheseoviils comptiée Hegsab hyd Brshaw digthesy oangirtheit er, sai d

ink cartridge.comprising:. 15 Lnk reservoir i. i.ch. i.nk used for
printing i sqﬁgﬁ?gg%eﬁg lozilg‘%ftt%? g%g Oh% feﬁ’@%%ﬂ»“i‘%“@%@é%ﬁ gﬂn%plgrs @ﬁ?} onin a
readabl e, Wrddnglbied nachIIyan tNdleaidctie ARMBEY didRibnd G0N ené 60RIE ANt ta] accessed

'n syne hlrSOr]i \farl?levs\liotf rt1he:awrcileoc%lr(npslei:tf”? ?lglgs’ Asagh B are different from each other. In one
example, the first write complete flag A has the initial value of 0, whereas the
second write complete flag B has the initial value of 1. Both the write complete
flags A and B having an identical value thus means that the writing operation has
been completed in the first cyan ink remaining quantity memory division 601.

20  These write complete flags A and B may alternatively be placed in head portions
of the respective memory divisions 601 and 602.

The ink jet printer of the second embodiment executes the processing
routines shown in Figs. 10 through 13A in the same manner as described in the
first embodiment. In the second embodiment, however, the data on the

25  remaining quantity of each black or color ink is written into two different memory
divisions allocated to each ink in a duplicated manner. A processing routine for
determining the data regarding the remaining quantity of each black or color ink,
which will be described later, is carried out to determine the data to be read out at
step S31 in the flowchart of Fig. 10.

30 In the second embodiment, when the remaining quantities of the
respective inks are stored into the second storage areas 660 and 760 of the storage

elements 80, the identical piece of information on the remaining quantity of each



storage unit having a first storage area, in which a plurality of read only
information is stored, and a second storage area, which is arranged at a

| ocation accessed to wite prior 20 to the first storage area and in which
rewitable information is stored, wherein the specific inform‘a'tiop
conprises information relating to a quantity of ink kept in saia A& 2003
reservoir. 15. An ink cartridge in accordance with claim 14, wherein the
rewitable 25 information stored in the gecond storage area conprises a

pi ece of information on a remaining quantity of ink in said ink reservoir,
wherein the pjece of information on the r inin uant i.t f ink is

cal cul at ed bymgé? WFW%?@P&%H&?@BWBW%%?W? W%&@d%@%@ﬂoﬁ%‘é@q or
printing. 30 164 A0 iTHs pRCEsiiEaRciiPedin@Rfdaneerefdrtitedd @igBidrdge Wher ei n sai d
ink reservoir has a plurality of ink chanbers, in which a plurality of

di fferent col cemient®) efrthe Rlapk inkespeides Y0B( showrhiarfeg.rl4 hdhe dafiregmstiag

i nf [ d. i h . ' I [ f
|t or mati on_offerearma g eglSAER e LR P b AR BTR: BRIPRERIR " Che i 1 e

1 3 MAR 2QB fndi@apaciitits mentor g bl 701 ianke wbapetbmheshoithablakeces of
information on remaining quantities of the different color jnks are

cal cul ated byinkedagriges 11(37&% Q@ complefipk ok e tWItIgOPRTtigR ébthg dhttdlagkink ¢l ai m
14, wherein the r i i At | : i nd st orage area
conprises a plreg%z{en%o qlhglrpgf%tlr}og%B%n%édnﬂgm%%@g?h?n%g@é&ngﬁgﬁ%%n W th
regard to sai thviertkd.r €Bierdatd regandivigethe resnaibingiqnandity obblaclninkriotien vafttannk
consunption used for prj n ink.cartridge.in cor(gt?nce W th

tin 18.. A
claim 17, whet¥? chtsﬁ%‘?"gﬁii lﬂ%‘é‘ 1gk rq@alpl!qg@pmﬂtyg};n}pﬁy et t ink
consunpt i gi t @&ﬁéleﬁ@n bf‘fhg'vﬁit_inﬁ% dertioh i@th%%@&ﬁd%fla&{?ﬁl@ie%rﬂm\?ﬁgﬁﬁzﬂft’ftf rmned

value. 19. An InK cartridge | ccordance w th claim 16, erein the second
storage area hasoay divésst 702uheenordwdiewdogipdeis flag Btipinvkiteh alllisipestsspi ece

f informati , the 15 i ni tity of jnk is witt tially.
20, An'i nk caPt PRUBE iR EROR AL Eral ERe i Bhet G e thblet B 0GR’ Bnd”

I'4 through 194.mheheiich SEWEERLQY: ABEthY ertidﬁ%p@ﬁtiggﬁm\éen%Qm%ﬂetedb\n i nk
cartridge in accordance with any one of clains 1 through 9, 14 through 20,

wherei n sai d soonalydnga¢it mhmeryf ¢visien asdissnssad pelawrel ating to items of
i or mat g St or e LERLSfls 1A i StalipBelehigf T accor dance with claim
The following describes the process of determining which of the data A
on the remaining quantity of black ink stored in the first black ink remaining
quantity memory division 701 and the data B on the remaining quantity of black
ink stored in the second black ink remaining quantity memory division 702 is to
20  be used as the current data on the remaining quantity of black ink, with reference
to Figs. 14A through 14C and Fig. 16. Fig. 16 is a flowchart showing a
processing routine executed to determine the data regarding the remaining
quantity of black ink.
When the program enters the routine of Fig. 16, the data A on the
25  remaining quantity of black ink stored in the first black ink remaining quantity
memory division 701 is compared with the data B on the remaining quantity of
black ink stored in the second black ink remaining quantity memory division 702
at step S100. In the event that the data A on the remaining quantity of black ink
coincides with the data B on the remaining quantity of black ink as shown in Fig,.
30 14A, thatis, in the case of an affirmative answer at step S100, the program
determines that the writing operation has been completed normally in both the

first black ink remaining quantity memory division 701 and the second black ink



25 inforniation is registered in a head area of said storage unit. 23. An
ink cartridge configured to be detachably attached to a printer, said ink
cartridge conprising: an ink reservoir in which an ink used for printing is
kept; and 30 a storage unit having a plurality of ink quanti t1y3iMAprZBg ion
menory divisions and a plurality of wite conplete information storag
areas, and the storage unit storing specific information in a readabl e,
writable, and non-vol atile manner, vvherg%n the specific information
conprises information relating to a quantity of ink kept in said ink
reservoir, wherein the plurality of ink quantity information nenory 13
MAR 2003 73 dfDpigingflantitymacrpoy divigionddht i Inyihis sasgs theglatand 6pdR& i on, ~ and
wherein the al it - [ - hif ' s A
Fespect i very EHp Rl el Mt SAEROR R R A, F AR B8, on mermory
di vi si ons andndatorgaiivisiof 70hiscusedws the comrent| dataeor the ogmahingruaigtity @fi st er ed
when a witing operation, jnto the correspondi ng .ink antity information 5
memory di vi sifRFkiBk aiGHeR \Sjt]@d A4 Abis momegf, the;fist H&ecqn?cﬁ%{&b&gcfaﬂ@t%ﬁ th claim
23, said knk s?@dntdrva@tg%oﬁl%m@é figg Bgiav@dﬂfe%r@'vhlws.OfAﬂté?‘éxéc%%i‘éfl\SP'sﬂé? 8116, Whi ch
a plurality of 1nks axe kept respectively; and 10 a plurality of ink

quant ity i nf dhevpoigom exitsorgm dhiv F@itioas and a plurality of wite conplete

i nformati on storag reas ovi d fox each of . said plurali of ink
eservol ra. 25, anip e SaptiRuGE Sta A B EtnRl R o By R Bk el i s 23
and 24, wher gjofcSiatide SLQMAYRatHB én M3 SerhMRinkHiafURBE blakk inM LrsABRh @M Menory
divisions, and each wite 15 conplete information storage area is |ocated

fol | owi ng an Bad16B apd ldCndiapissinthoeasp af aaegrtise apsveeriahiteR 50 ionyhe

fol | owi RléCrigapositioms b anshes o
one_of - ci'd) o3 gt s e o PR il Bbloa AR ESERARE, o nl s

each of the woliptete aapBelt8teprdia0MmaWHen tZOfSt wfitdRdndll@aslapeidithe Wi ting
operation has been conpleted in_the corresponding ink quantity information
menory di vi sisegendamdtereepsiefag Brliwyvpawidentienl nakie 8 shasyreimtEignidh, shatisal ues
with regard t. L Ve W i i reas. 25
27 An' i mk candd BeeSrAPEEER N dikGeC a0 Bt 8ot ARleRhREF B, Ben?0:
wherein a pr ecdétigs opendibnfHaadetrscompleteé noinmlly ie dehfief bikdkeinrehainingnpl et e
informatign storage areas . when _the witing operatiqn has been_ conpleted in
the corr éSporflieRY TR LY FIO) Dbt of hedaton %ﬁﬁfﬁmﬁwggpwty ahiacke

eapectiv & 3BT anar L PRk e R e R0
cartridge i n wmedos tharozenti dabn Gmihe oereainingcuantity of Blatkh indweg kte@ $,110.
When the first write complete flag A does not coincide with the second write
complete flag B as shown in Fig. 14C, that is, in the case of a negative answer at
20  step S120, on the other hand, the program determines that the writing operation
has not been completed normally in the first black ink remaining quantity memory
division 701. The data B on the remaining quantity of black ink stored in the
second black ink remaining quantity memory division 702 is thus used as the
current data on the remaining quantity of black ink at step S130. After execution
25  of either step S110 or step S130, the program exits from this routine.
In this embodiment, the first write complete flag A and the second write
complete flag B have different initial values, which are reverse to each other.
Alternatively the two write complete flags A and B may have an identical initial
value. In this alternative arrangement, the first write complete flag A and the
30 second write complete flag B have an identical value in the case of the affirmative
answer at step S100, and the processing after the decision at step S120 will be

inverted.



wherein the ink quantity information nmenory divisions are included in a
specific area of said storage unit that is witten first by said printer.
1 3 MAR 2D03 74 29. An ink cartridge in accordance with any one of clains
23 through 28, wherein said storage unit is sequentially accekJeMARN2003
synchronismw th a clock signal. 30. An ink cartridge in accordance with
any one of clainms 23 through 29, 5 wherein the ink quantity-relating
information regards a remai ni ng quantit% of ink in said ink cartridge. 31.
An ink cartridge in accordance wi th any®one' of clainms 23 through 29,
wherein the ink quantity-relating information regards a cunul ati ve anount
of ink 10 consunptTledfolldwingrdesaibds the psadess dindetaraniting dpéch E2he datpAi nter, to

whi ch i nk tridge i d i t.h : f i.ns_ 1 th h 9 and
1 hrough 57 Be it dEeanrg L0 ERRSEO  wORH P R R ey o age
device that cﬁfaﬁﬁ@ﬁn&h@&?&iivi_@%ﬁ%@% (803, 805 B0Y | 609) Rh@tH¥RIat0B on'ter €i n the 15

plural pieces of ‘specific information conprises information relating to a
quantity of femiiniepiuantitySiedch pplociakstoretbia; thapreond eelpr inkgempining hat writ es

the ink quantity-rel ating .inf i j .in uant | infaormati on
st or age _reaq”(?flﬁg'_ 'fjm?chg‘élglPP%bggéqfEQ%@BE@\@&% 110;17 ecq)lﬁe#]flsttltﬁ%c%rtrﬁgr pi eces of
speci fic inforded t}féﬁemaﬁir%iglaﬂﬁtyldﬂléacttﬁdol&’fihla,tweilth fefdrpdedb Mipsans A nk
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cartridge, which is detac |y attached to a printer main body and in which
ink is kept,thevghddCandhigh &7 apdil® pdayl 1 Kalowhad shewagiakodeeHngi n sai d
ink cartrid . J : i . 0rd Pt ] SO as
to i npl ement OB EnpeeEel s BelergiBE1eR Al Bhardigind oty B igeTRE LA
cartridge coimps.i SEg. B istadicegphadashowiag dic detajlserfitheaproasss eSdeteypaingshe d
storage device conprising a.storage,unit and an _address counter that

carri es But AR FREATAEthE FerBaip g AuARHY Speyat ipk A Q]ﬁgl%g’cg H?H’@o operation

[ response 10 a chagk i A0gh] b OHIRG g 43 felbARIIE38imA, Det ween

said storage unit and sai I nter mai n body, Ssal d storage unit included
in said storageutdey preessorfpeicsamning d4dta et thetromaigéngaquaatityi of cwim ok atead onl y

data are stored d i.ch i s onl . by said print.er in bo nd a
second st or aje ﬁ?@é RS BAPER OEE%P E?@C&Sé‘}‘/ﬂﬁé’“&g@% 8% @gt%ﬁﬁl@w\ﬁ/ﬂ%éﬂgl s
accessed to i {® PWher tﬁeg)réglﬁmfdntefié the rQutABSr AeRAn Mk the ARG Wnlthe data to and
fromsaid printer main bo@my, said ink jet tE)rl nter-has a data input-out put

unit thalt5 catemiaining geantisy n skgshown in the flowchart of Fig. 18, the data A on

the remaining quantity of cyan ink stored in the first cyan ink remaining quantity
memory division 601 is compared with the data B on the remaining quantity of
cyan ink stored in the second cyan ink remaining quantity memory division 602 at
step S2010. In the event that the data A on the remaining quantity of cyan ink

20  coincides with the data B on the remaining quantity of cyan ink as shown in Fig,
15A, that is, in the case of an affirmative answer at step S2010, the program
determines that the writing operation has been completed normally in both the
first cyan ink remaining quantity memory division 601 and the second cyan ink
remaining quantity memory division 602. In this case, the data A on the

25  remaining quantity of cyan ink stored in the first cyan ink remaining quantity
memory division 601 is used as the current data on the remaining quantity of cyan
ink at step S2020. At this moment, the first write complete flag A and the
second write complete flag B have different values. After execution of step
S2020, the program exits from this routine.

30 In the event that the data A on the remaining quantity of cyan ink stored
in the first cyan ink remaining quantity memory division 601 does not coincide

with the data B on the remaining quantity of cyan ink stored in the second cyan



1 3 MAR ?~03 7s witing operations in response to a clock signal. 34. An
ink jet printer in accordance with claim 33, wherein the rewitable data
stored in the second storage area conprises data relating to i ijﬂﬁhabmp
gquantity of ink in 5 said ink cartridge, which is cal cul ated .by

printer main body froman anount of ink consunption used by said print
head. 3s. An ink jet printer in accordance with claim 34, wherein said ink
car ~ridge conprises a plurality of inkgghanbers, in which a plurality of
different color inks are kept 10 respectively, the rewitable data stored

in the second storage are risin atin r antities
of the di ffernélf]fen?:aé’%f}g q\l?{&%yf&? 10Ty v Cglé@saﬁes ?Wgélg}: W@ ich are
cal cul ated by SRt} qakd o LhiegdBi a0y at st SH10A6h 1h8 l@tﬂeehaxar ittt st Wiite
accordance w th either one of clains 34 and 35, wherein the second st orage

area conpri seomplete Bag A i GEMPRRS Withdhe sesprahwrits saneploirifien B afrsian SH30a
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after a power-of f operatlo of said grlnter mai n bod 38. .An_ink j
printer in ac@sveAsEPwR =éH§/P¥S’i$émb eteymingssthatsthe WF%@gﬁp§?tIOM@%l&eﬁ the

rewitable dafg, &ﬁ%t&iﬁ&rdaﬂ&/ 15'91331‘%9% %&k% %gx?alnﬁ R llna alafsldn%ﬁt one 25

sel ected anpng a regarding at peri o unseallng sai d
i nk cartri dgeltenthiadAtoa thegaraning qaaﬂtrtyeqﬂmuynloitoaﬂhmdhrfﬁm cyandnkdet achnment

of said ink cartridge taq andfro sai |nter oththe el apsin
i e peri od dABPHE TR O LR U S et SR8 PR reas ur od

by sai d poi nt@maliE gl oﬁ?&als%k a?\@teP'S‘QOR(?t W‘hbl’i‘ﬁ@rﬁrhtﬂnﬁﬁ% @ﬁa i th any
one of clainms 34 through 38, "'wherein the read only data store e first

storage area Admn@@gmaxde|veastﬂle@mn§®{ré@:t:@uplamﬂvg Biag shomagiatig. rléCa year,
nonth, and d nuf act ure aof saij C rid rding a type
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any one of clains 33 through 39, wherein said storage deV| ce i s anh EEPROM

41. A pri nt erthe figst gpcink apmpinioscaniity depnory didsion d&hcellv data Broy thoe of

cl ai ms 2315 remaining quantity of cyan ink stored in the second cyan ink remaining quantity

memory division 602 is thus used as the current data on the remaining quantity of
cyan ink at step S2040. After execution of either step S2020 or step S2040, the
. program exits from this routine.
In this embodiment, the first write complete flag A and the second write

20  complete flag B have different initial values, which are reverse to each other.

Alternatively the two write complete flags A and B may have an identical initial

value. In this alternative arrangement, the first write complete flag A and the

second write complete flag B have an identical value in the case of the affirmative

answer at step S2010, and the processing after the decision at step S2030 will be
25  inverted.

Referring back to the flowchart of Fig. 17, the controller 46 successively
executes a process of determining data on the remaining quantity of magenta ink
at step S210, a process of determining data on the remaining quantity of yellow
ink at step S220, a process of determining data on the remaining quantity of light

30 cyan ink at step S230, and a process of determining data on the remaining
quantity of light magentalink at step S240. The details of the these processes of

determining the data on the remaining quantities of magenta, yellow, light cyan,



5 through 31 is detachably attached, said printer conprising: a storage
device that stores specific information that is to be witten into said ink
cartridge, wherein the specific information conprises information relating
to a quantity of ink kept in "said ink cartridge; an ink quantf ?yMAR 2(]03
information witing unit that wites the ink quantity-relating 10
information into a plurality of ink quantity information nenory divisions,
which are included in said storage device; and a wite conplete information
witing unit witing wite conplete infofmation into a wite conplete
information storage area when the witing operation of the ink

quant i ty-r el ahd Hghtimdgentmitkoare identicad adth thbset dfehd plocepsaftieteyminifetheat i on

menory di Vi sions has .heen ¢ | et ed,. erein the wite let

i or mat | on Segagie HARIMTE SRONT aboCory Seona i euttater IO A i
quantity i nf QrdbieB noRIPREYicall VIt Hebe. S oA fMerTkOEABE o B1¢kE Brochsdes, A Pri nter
in accordance with tlaima41l further conprising: 20 a determ nation unit

t hat det er m mlssprap@rhesitsgronh die ropénogfilig.dg. operati on of the ink
quantity-cel ati.ng i pnfor i |0 each of the ink quantity information
menory di is?%ﬁgg%ggéeﬁggﬁ%n%;&ﬂ %lq)out properly, based on values of the ink
quantity-rel ating intafifdnnt of ihkseddnt Rmiboindmk ciankd §amd ¢lfeefsmt i on
menory divisions and values of the wite conplete information witten in
the wite coffsediscpssedimieifss cabodb@tar eas. 25 43. A printer, to which an
nk cartridge in aqGufanssd LRI ARG Rbafha Widin Moot i) | S
detachably attached, sard®printer conprising: a storage device that stores
speci fi c i nf eegmdingthet leatainisg tuantiey ofrdath &k in atdopKental maknee amtd thedg®, wherein
the specific . infornmgtion conprises jnformnati relatin Q 30 quantity of
i nk kept 1Pn d &mwn&amqtgg@moay TJHV%%QHS%& (_éd_]laﬁﬁ%té%g ﬁ?@éﬁ%ﬂ&rﬁ%i ting
unit that wikes chh! e, bOK 6q9)a£11dc5t>éa&@§a§hli ) lfﬁe%gﬁééfggﬂe sdbd grrifté rst ink

quantity inforndtion nenory division, Ichis inc In sald storage
devi ce; a fi rcempluté flagschnppt Btare profvadedean therendipottiong 7d0and THa(67drandes fir st

wite conpl et 3 MAR 2003 information. into a first wjite conplete
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menory division has been conpleted, wherein the first wite conplete
i nf or mat ilén stweiaiw quastityi of ipk goited dul canbrink sqpaniniing guandity menfory divisierk
quantity information nenory. di.vision.in said staora evi ce. a second ink
quantity infdf Pr‘&tfrfag‘n éxqqxfﬁgy WHAe PGt loﬁ:}ﬁaf gt 6_858%8‘%%% 1’8&‘3&‘?5{ Y98 ati ng
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following the witing operation of the flrst wite conplete information
into the firsmbgdiment casirscihe npmmal daatsicsed Btibe ager Bkeampiaingspaptivonpl et ed,
wher ei n SeCO’hgmh&Jg &Rkt ¥e hé%fd%g%éu find&ht el i\ﬁ'ir% nlityy df.’%fsl:ﬁ’ded In
said storage device; and a second wite conplete Inror ron“writing unit
t hat wri 28s delcoribhiswornfegucaivnl ietspecinllp effedtive whentiee durstiaosfchowrer sepptpnpl et e
i nformati on st orage . area. when the iting, operation, of the second. ink
quantity-rel }BF‘NB %WPHFW?@WIFWW tHHRe 1%% r’fﬁr&ﬁk"r&{i’&rﬁpieﬂuop SRS on
memory di vi sitpdphies ReLsr &0 aRtifkSbowd 8hiiRciBEl HEELWisWullb&odibepdp! et e
information storage area is provided corresponding to the second Ink
quant ity i nf cpeket Powhem hsmpwer sunpliois shddesdy cht offpfaagaaniple] kepower. A printer
in accordance_wi th claim4 ur kher..conpri sing: eterm nation unit that
ot or i nee bbb By SOl M g BERES bR B tbe iR EL 6 BRweF hh
quant it yosel abritigg thelQéstalitaon thd1eniafing ARty bNikk @Aaké thé-vedmt | ng
information respectively into the first and second ink quantity information
menory di vi sioPASURRIRCOBIATIC.c aF g RUmBLdatp pisder e cusiskénto an thel gEgingtg t he
first ink quanbhbi o Gak! Aohd AERETRL bANGADTaL bRRAREARYY before he
quantity-relatirng’information witten in the first ‘and second I nk quantity
i nformati on rieexrdatadi Vihid ©wnsreatnt sufficies acdurddyen inanstoring tHearemaininget e

informati on 25 and second wite .conplete information witten in the first
and Second wihEaig gharocampied SRS o a0 Rk ha uscs the abnormal
30  data on the remaining quantity of ink.
[Third Embodiment]

The following describes a third embodiment according to the present



45. A printer in accordance wth claim44, wherein said determ nation unit
determ nes that the witing operations of the first ink quantity-relating
information and 30 the second ink quantity-relating information
respectively into the first and second ink quantity information ﬂEMA(R 2003
di vi si ons have been carried out properly, in the case where the first 1nk
quantity-relating information stored in the first ink quantity information
menory division coincides with the secopgl i nk quantity-relating information
stored in the second ink quantity information nmenory division. 1 3 MAR
2003 7s 46. A prj.nter .i.n. accor ce wi.th cl.aim45 wherein the first wite
coml ete 1 nt SPRiR it ARERERRIR G i edhhee Pl it .
certain conbigabt R iff jPpaset 1onNitkifabt cvodfSentd TRd BkdddnsliEntk dfet her
conprising: an identification unit that identifies a conbination of a
current val uexpesseddyfthe Kike pwrerals eadrplearoespenifiselindessrbed hdic.a Bigr #2nt val ue
of the second i i.nfor i i L rst ink
quantity-rel QP%{vwﬁégg ?%% ggﬁ%@ f%?f]o}shlgorﬁ @%ﬁ@%féﬁ@&)?&t@%ﬁﬁﬁh@%ﬁtﬁ P{tg&t{lﬁ St mat i on
menory di §i si1nF doge thied embodigiede Wigh20AehdegoPOC sehemblcallyaititsttate n el ati ng
information stored in the second ink quantity information nenory division,
sai d det er mi qatassucyrs of fyst lonipk Fanainag qumitymemony diyfeqnstang se@pdt he fir st
i nk quantity- j ! i i : I Ms |t M. d.nf.ormation
remory i vi oo e E R ARehBl b n tchlach B (RS dorkBle?) 0

conbi nati on @&D0tolieheahird embodialenes Iag. Alhe a fowichars shoaring e poaeidigg e
information and,the second wite g.orrpl ete informat.i.on tJ s di.fferent fromthe
certain conbi'AkiedA dBETRHE PBragesardingiihq remaining guantifes of cojgriipksdp the,
accordangg Wiy 6hBhdihftgs, Wherein the first wite conplete information and
the second Wite conplete informati on have a certain conbination of 20
preset initial val Keg,ofsl itepral deigsiricintetdthaecsones sliemgnt $0 indlemedlén cat i on

unit that identifje ,jhation of ..a current value of the first wite
conpl ete inf dl_rrl]lfr& r}rg%e%ﬂ?ﬁgghgﬁfwcgﬁ@g%{nﬁg 181‘1&?%%“@_@36% IWTn_tagdfi:t?)rrpl ete
i nformation, grfcthifteoriRs foraeeRNnicRE]E inthé cdBKintteantilde/ 1078 Ftthd\grst Nf or mat i on
stored in the 25 first ink quantity information nenory division does not

coi nci de wi t lemtbedingedond i nk quantity-relating information stored in the
second i quanti ty_ i.nf j b YLSLQn, .sai e 1 ON unit
determ ning t hat tﬁ%%sfgﬁg%*@%%%%o gé%? Eéﬁf %nrl{sct%rtﬁ(ri\ge Wﬂfﬂ?@%‘iﬁ& ating

i nformation ieftbddivhent iscsdsed tlovapms idatalonithd Rimedih Quaikieps Veadh Colk @ik has 30
not been carried out properly, in the case where the conbination of the
current val udsalimatply vyritiedy intgy MOLOR I BemArafirisiondth Ay thedrsterlond writ e

conpl ete inf QfIU'Pc&I}a‘?Iﬁn-g QuaHRP bty Wvidod 41 tﬁggéc@h@ccﬁgmhc@%iaﬁfhgm the
preset initial values:
quantity memory division. In the structure of the third embodiment, on the other

20 hand, a set of first color ink remaining quantity memory divisions, in which data
on the remaining quantities of the respective color inks are written first, are
followed by a set of second color ink remaining quantity memory divisions, in
which the same data are written next.

(Data Structure of Storage Element 800)

25 ] The following describes a memory cell 810 of the storage element 800
incorporated in the color ink cartridge 107F with referring to Fig. 19. The
memory cell 810 has a first storage area 850, in which read only data are stored,
and a second storage area 860, in which rewritable data are stored. The printer
main body 100 can only read the data stored in the first storage area 850, while

30  enabling both reading and writing operations with regard to the data stored in the

second storage area 860. The second storage area 860 is located at an address,

which is accessed prior to the first storage area 850. Namely the second storage



48. A printer in accordance with any one of clains 43 through 47, wherein
sai d 1 3 MAR Z003 79 first ink quantity information witing unit and said
second ink quantity information witing unit preferentially carry out _the
writing operations into the first ink quantity information menbryy MARV?ton
and the second ink quantity information nmenory division in said storage
device, respectively. 5 49. Aprinter in accordance with any one of clains
43 through 48, wherein the first wite conplete informati on and the second
wite conplete information are flags. 3D. An ink cartridge having an ink
reservoir in which an ink used for printing is 10 kept, said ink cartridge

conpri si ng: 1RA 8B0URES Povie? UBdrREs (Hals, AWhdiHES PosePWthe héhd) BRRMADT R an i nput
clock signal; and a storage elenment that is sequentially accessed based on

t he count ofirshgtordgednsas®ild address counter, said storage el ement storing
pl ural pieces of [N r ' Ln I abl i.t abl e, and
non-vol atil e mnnZﬁ??éi% lt\%ﬂg%ﬁﬁ@%ﬁﬂp éalser?%ﬁcli g@gaggfa ?elan orlﬂ?éeofﬁ{S?Mi chis
updat ed in dedadhitherdnmitihg qharkitk epéyah inig dirst datakorr ths &dnvadhifhig quantiyefed in a
specific_ area of said storage elenent that is read first using a default of
the coun?. uRgema Ik kg satarqndge rsmpiniag gpamiy ef yelioy Bkeling dafa o thaner ei n t he

certain pie : i k: I g L g ity of
ok, 52, " an R Qe o e T R e R e A Y i
pi ece of updagentaiinid,secomtlidata anaharaisaising gomuity odeyanrikk, cecvmddata an. 25 53.
An ink cartridge in accordance with claimb52, wherein the amouynt of ink
consunpt i on t%“‘é‘ﬁll?%ﬂ‘ﬁngfy Q;%Pilﬁ?nfarfmé’ Ste%?{tjle‘faéaf O%glFéeW%‘nng&%ﬂ%tﬁ’&f m ned

val ue. 54. ?@ub&‘fm&@é&hﬂ‘éﬁﬁ dnﬁh@&?ﬁ%ﬁﬂﬁé’ﬁ@aﬁﬂt%f&%lﬁ'c ik, MAREEH t he
predet erm néd val ue i ncludes 90. 30 557 "An 1'nk cartfridge configured to be

det achalb0y wmetarmngbt eeminiag griantite of light mprgestangs thahare méspeesetwallocatedr keepi ng
i nk; and 011~ 3 MR lu~J a.non-volati.le sgrial a s _enory being
sequenti al | y° 8@8%@?&W?WW %lﬁn%tgc%eggorg?dgwfl%%g(ﬁ ﬁ%ﬁ%gﬁﬁﬁéy‘ﬁgﬁ%ﬁsm with a
cl ock si gnalyecdsdra inEmi®DbMechaving a first menory area for storing data not to

be updated according to use of the ink cartridge and a second
There are two types of memory divisions, that is, the first color ink

remaining quantity memory divisions 801 through 805 and the second color ink

15  remaining quantity memory divisions 806 through 810 for storing the data on the
remaining quantities of the respective color inks. This arrangement enables the
data on the remaining quantities of color inks to be rewritten alternately in these
two types of memory divisions. The alternate writing operation enables a
comparison between the data on the remaining quantities of the respective color

20  inks stored in the first color ink remaining quantity memory divisions 801 through
805 and the second color ink remaining quantity memory divisions 806 through
810. Based on the comparison, it is determined whether or not the writing
operation of the data on the remaining quantities of the respective color inks has
been completed normally. It is thereby determined which of these data stored in

25  the two different memory divisions should be used as the current data on the
remaining quantities of the respective color inks.

The details of these two types of memory divisions, that is, the first color
ink remaining quantity memory divisions 801 through 805 and the second color
ink remaining quantity memory divisions 806 through 810, are described with

30  reference to Fig. 20. In the third embodiment, the data on the remaining
quantities of the respective color inks are written first into the first color ink

remaining quantity memory divisions 801 through 805 and then into the second



menory area for storing data to be updated according to use of the ink
cartridge, 5 wherein the second nenory area has a specific area for storing
ink quantity data related to consunption of the ink, the specific area
being located at a front end of the second nemory area which {<3 MARo2003
witten first in witing data to the second nenory area. 10 56. An ink
cartridge in accordance with claimb55, wherein the second nenory area is

| ocated at a first half of an entire nenory space of the non-volatile
serial access nenory. 57. An ink cartrbtige according to claim1, wherein
the ink quantity-relating 15 information is witten in the storage area

before ot herojgpiar ﬂ%ﬁiairﬂﬁl% bi$anWiy Itnt»,ﬁary d[lvfsﬁ’ﬁs SHOHAGE:HA102. AoBrst Pitd NK

cartridge accordin aim I, wherein when the printer reads infornmation
from t he i nkomplety ﬂ@@é is pmmdumta@tn(hwegs €30 ofte ifinkt nepwaoTy idivgisioms or mat i on

20 storage area. 59. i hk cartr| r erei n when

Che pri ocer Lot pOY ahe f sFRPR ST FotPRR g s Mgl MatisntiREion.  cosses
the ink quargsitoy tHo¥ebdiBrhbabrysdiPkides 866 efolafane FeeRSHitdoRpRes portions
of the storage unit. 25 60. An ink cartridge according to claim1, wherein

when t he5pr iflgeA ansddishampbethat oraet theownifingoneraionnf the daron thee printer
accesses the ink.qu i 0 ssing an ot her
oS S My A6 bR TS hATh b AF B A3y A0L B 1RUES

e uni on I'gured to be

det achably rmaﬂ@@mlﬁsmﬁs mlpmrcmgﬁrsos end T (hs mgmd mehlo?ry NARi@ns-86an i nk
reservoir for keepi and a non-volatile serial access nmenory being

sequenti al | b %i’ééh;g%%d ?f#eolﬁit%‘”&&%gééféhes‘é’&ﬁ copydste iflges Arpnd Fhem dHfsredh with a
cl ock st 9nalgord BEHRAB! Y I8 Hdnfild, 'tHeSE'irstrWHErcég%'i&@ﬂ A RN fgfat a not to

be updated according to use e’'ink cartri a secon menory
ar ea for0st onrivegpfdatvacteas ﬁmsmdmdeacmpmhﬂn;gmaayme imifialtvduei ofkl.car t ri dge,

wherein the second nmeno a has ecific. are torin nk quantity
data rel at edB ﬂ&?o‘ﬁ@l?r?ﬁf%& ﬁf‘gst’génﬁgﬁ’ avfnrgeans‘f;@ﬁicgll Y??‘éﬁtg&s E‘é?‘%dh? ocated at
a front end.pf wtiGs 356ANEH HRMREY c@:ﬁﬁl@te‘&'ﬂh% firSt dPorlBk Wrhdihi®p qhbdery 10
witing data to the second nenory area.

memory divisions 801 through 805.
The following describes the process of determining which of the data A
15  on the remaining quantities of the respective colors ink stored in the first color ink
remaining quantity memory divisions 801 through 805 and the data B on the
remaining quantities of the respective color inks stored in the second color ink
remaining quantity memory divisions 806 through 810 are to be used as the
current data on the remaining quantities of the respective color inks, with
20  reference to Figs. 20A through 20C and the flowchart of Fig. 21.

When the program enters the routine of Fig. 21, the data A on the
remaining quantity of cyan ink stored in the first cyan ink remaining quantity
memory division 801 is compared with the data B on the remaining quantity of
cyan ink stored in the second cyan ink remaining quantity memory division 806 at

25  step S500. In the case where the data A on the remaining quantity of cyan ink is
coincident with the data B on the remaining quantity of cyan ink as shown in Fig.
20A, that is, in the case of an affirmative answer at step S500, the program
proceeds to step S510 to compare the data A on the remaining quantity of
magenta ink stored in the first magenta ink remaining quantity memory division

30 802 with the data B on the remaining quantity of magenta ink stored in the second
magenta ink remaining quantity memory division 807. In the case where the

data A on the remaining quantity of magenta ink is coincident with the'data B on



62. An ink cartridge in accordance with claizxx 61, wherein the second
menory area is |located at a first half of an entire nenory space of the
non-vol atile serial access menory. 15 63. An ink cartridge configured to be
detachably attached to an ink j et printer, conprising: an ink JtarMﬁRaz
reservoir; and a non-volatile serial access storage elenment that stores
data, the storage elenent having: 20 a first storage area for storing
read-only data at a first address, and a second storage area for storing
rewitable data at a second address, th@ second address being | ower than
the first address. 64. An ink cartridge according to claim63, wherein the
second addr agsrda@iifdg aﬁaﬂtw@f mh Q@Hﬁa inltethbi % Sih tRClehs@ spaBBiRaatiBdnstde second
address is closer to begl nni ng of t he storage device than the first

addr ess. 65.3t Aj§p |S|5R0>dh¢ Pfoigépglé P@@@Qﬁsdﬁ) plgp £82¢ tostom B thaidetiedh pnthite rewri t abl e

data refl ect f i.ni. i [voir. 1
5 MAR 2005 g5 EERER SyclB (HETRIER 5 the o MRoh Al AR RS e
read-only dahemosfdieicion 888 wlelame detadB of tha rémaBingtquadite lof yélkow Mk cartri dge

was unseal ed, a version of the data stored, a type of ink contained in the
i nk storage FA§&iN Fepecondyelew drk rmagting aléanilﬁkme@Plea@@n\ﬁ% manuf act ur ed,

a serial nunber of ther the 5
ink cartridge is nIgf/th%CrdS?ngl%crtgé Héj[g?; O%ﬁgirﬁgalhﬁl&q&g@ﬁ tg%fg?:ltl)&r"glld#ggt o claim
63, wherein ca)mmiﬁnrrwmmah@dmaBo:fnthheem&inmg qdattay bhegdllowhiakf thaisis, iatths age ar ea
can store is eqﬂfal %f? a maxi mum anpu f the second d ta th% éhe second
storage ar ea casept 4y YfiEmalyyy Egwergt siep 33 ’rQ‘?PW@éa‘%E@GF 8143 S€B Sep@idn 63,
wherein at |&astarOme def A BE HERAMMYq ﬁaﬁg @qghﬁ BB iAVEtbicakh el
conprises a plurality of data recor data records are

sequent i 18l | ylight cpamgiel rerd Sndg. qumtltyrmkermaytdm&iglw%wahdha@ta B onlthé m 68,

wherein a first,said a first size a second .sai d data
record has &° E@%%q%ﬁ@b O{If'@?%aél lfl? thfeddﬂgh ssgﬁ%rfﬂgdhgg\q%as“ 13&@6181191@& ent .

- A AGA&. A. A((i[uaﬁﬂt yARem S dvisidnABOA. T thé\casblwibe heNatllA On AR rB&RInNHS - A9;
.A3. A9. A[ . AL AL. A", A A& Au. A9&y. A9. AL. ALF. A. . ALA. A  AY. A9. A

. AF, . A?. A. Asquangtly qzﬁhgm.pwn ipgjismoincident with the data B on the remammg quantity

AR A Bl Y0 BB o 8 550, N

15  program proceeds to step S540 to compare the data A on the remaining quantity

of light magenta ink stored in the first light magenta ink remaining quantity
memory division 805 with the data B on the remaining quantity of light magenta
ink stored in the second light magenta ink remaining quantity memory division
810. In the case where the data A on the remaining quantity of light magenta ink

20  is coincident with the data B on the remaining quantity of light magenta ink, that
is, in the case of an affirmative answer at step S540, the program proceeds to step
S550 to determine that the data A on the remaining quantities of the respective
color inks are normal and used as the current data on the remaining quantities of
the respective color inks. At this moment, the first write complete flag A and the

25  second write complete flag B have different values. After execution of step
S550, the program exits from the routine of Fig. 21.

In the event that the data A on the remaining quantity of any color ink is
not coincident with the data B on the remaining quantity of the color ink as shown
in Figs. 20B and 20C, that is, in the case of a negative answer at any one of steps

30  S500, S510, S520, S530, and S540, on the other hand, the program proceeds to
step S560 to compare the first write complete flag A with the second write

complete flag B. When the first write complete flag A and the second write



8

B} xsni d_Z] ca] ca] ca] ca] ca] ca] ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calc
aJ ca] ca] ca] ca] ca] c"a] ca] ca] ca] cRa] cRa! =2' ma@/<l Kywv

| wr thc”Y] ca] ca] ca] cal cal ca] ca] ca] ca] ca] ¢ a] ca] ca] ca] ca] ca] ¢ aUj cl &) MAR 2003
aJ ca] ca] ca] ca] ca]ca] ca] ca]ca]ca] ca]ca]ca]calv

1T " " ##bSpSSY YR N&E&&&\ ' ' ' ' (t (((G))) 8**-+f +}xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca]c"a] c"a] ca]ca] ca]sga] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cajcal f+++<,,-..|.p///3050@B0, 357R9_979: :; ",

i Cal oa] ca] CAYBBPE G 16 4jeC) GHILER) G GA e 4] L1 A0 af e S 2v275 @am

AFAAABBBB5 j i :

el calca ol B0 0 B L e e PR
c®a wiits inBremjio ntitcal ca] ca] ¢

aJ calca)ca]calcalcalcalc cal,c c"glc'aU c"al] ca]cal.ca c?c.a cal ca] ca] ca

] ca! QARRR2SS e%@%%ﬁ%&wu@i C‘@é’é‘@%j%ﬁﬁ%}%ﬁg %l‘iazl}lflﬁ%?ﬁa] ca]calc

a] ca] ca] ca] C@&lﬁ@in‘k@k&?&d‘iﬁhﬁ@ﬂi&%&@ﬂiﬁﬁ}&naining]quantity memory divisions 80

1
aJ ca] ca] ca]calc. aJ cal ca] ca] ca] ca}jca] ca] ca] ca] cal ccBdddsekef ffg\gghhh]iijkk
k1l zI | mi mm through 805 are thus used as the current data on the remaining quantities of the

Got id
ool R dshbeats tleal sl selee ol rabeal e askochseheptyals = o oo
~t &] c{vql gb] &bialie &ligthe sdcond ea@i]re:air@;iﬂat]eCfahcmimbm]iwlgahggﬂhqaﬂsg@] c"aU c"a]

c"al]c"a]ca]ca]ca]ca]ca]ca]ca]c"alcalcalcalca K4& .|l |o

.| O7} xsni d_zZecabeef crgeelyc #)ses] eafwal ol enheaticibend. b p1apes] ¢ a] ca] ca] ca]
. | i X
Ton] o 407 6 O ol B e A B T b o

a] ca] ca] ca! ogslpninkrbmdfing ytahgiy] émadyeitisions 801 through 805. The data B on

a] ca] ca] ca] ca] ca] ca] ca] cal,qa] ca] fa],ca] cal] ca] ca] ca] ca]ca] ca] ca] ca]ca] ca]ca]c
a] cal cal] c a}lt? rglgpHIng quantities of colorinks’stored in the second color ink remaining

ol cared] copuapapk as) aabeg copes] capenliabed) ppkiabaotahecl ool cal

{vql gb] X] ca] de]rempodgalantiicajichd capetiy ¢ aploninks hra¢raa] Adiecal ca] ca] ca] ca]
. : p ' | O6~CWu . .

ff]wf ]ﬁ}qg?léc f : %f%ﬁ? %ﬁ%%}@aﬁéﬁ%ei‘% SR GRp L DB agiem e PP oy ing ) cal cal o

aJca]ca]ca]c c

a] ca] ca] ca] cg]é:ég?’?m} x5i ] H- | wrmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] c" a] chj thég waljasizhent] ha fiestaulte cahpklaciisalaod Hreaecaidcatitey d (| #03w:

0! id Z : o .

) 5a) bl ca) o AYERFEHTAER bay UL o] ed v pt ) WS TEETEAD AP o al cal cal

ca] ca] ca] ca] pakeantivalysMo Btk compIsiR{IBIS X938 & Bhy hea]saliéntical initial

a] ca] ca] ca] ca] ca] ca] ca] ¢"a] ca] ca] ca] ca] ca] cal cag ca] ca] ca] ca] ca] ca] ca] ca] ca]

calcalc a?Q: a] @@1}1@.3_! @Q@g, altgrnafive anrangement, the first write compléte flag A and the

il&lc ;]O;gfﬁ ;] Cgﬁ&gﬁgﬁ% ¥5MbRieasl 1 BhcAGAL G CRAERAGALERLE the affirmative

a] ca] ca] ca] cajsvar aajtepd $HCAF SO A), S3P0.dndey5d8) awl thapD&eseing*afier thd? HAGGCABB

CPCCC2 DDDEEEENFEFGEAE <K%£g0xsn]|;:d ZH cal ca]ca]ca]c

a] ca] ca] ca] c dFEsiPR &] $eh Jiheie ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c

aj c Effects of Third Embodiment

a] ca] ca! f MIPPPP=RRS%Ir TTUUV?W:XX>)<- YHYYYZZZ3\ x] ] _Sbdddg} xsnid_Z]]]ca] ca]c
a] ca] ca] 23] ca] ca] capaligcassed above, in the color ink cartridge 107F of the third

2] cal cal 071 SFROTUMERDAMMRATL GO B Sk ST e URad-obgesas ealpE

a} ca} ca} ca} Cﬁ]IkI@%L@)@}_E%{\éﬂ_rﬁlt@ﬂh@@\]vé@ﬁpé@bﬁﬁﬂe%@lcﬁ@ﬂl@reﬁ’]aﬁﬁh@@ﬂ&ﬁl}ﬁ%ﬁl@}}ca] cajc

aj cal caj Caj ca! /- ;

M xsni d_2z] ] | éjsesci¥idhiongl 86 andithroapt $16.a] thy Eest end bapewwpd ayréta] cal cal ca
| cal cal cal cal el el Al el o sal 5ol el MohElha hoRbKab APl salak el oal cal cal ¢

ajcaJca]calc

a] C?‘ch} :]em] c&lspclfdti@fabq]&]s @ﬁ]nka]:m]aﬂnﬁ:@ q:ﬁhm]@z]rﬁjﬁimx]@]cﬁ]ai]sioai.carlﬁjahﬂxaa}gd%n\éhti @/(]A/lgs i:}
Xsni c"a]calcalcal calcalca]ca]calc al cal ca] ca] ca]ca] cal.cal]ca]ca] c$alc
a] ca] ca] ca] c%ﬁﬁ?@%ﬁ’@&}l&]d@ &]agl ‘.’R% Wgﬁ%E&?rrf@?f% ““]‘(‘](ﬁfé%f]’%:l&?’(ga] ca] ca] ca]
gﬂgﬂ:gﬂ)c%g@dn@@i@@ﬂ Rl 68103 cadophe s e hicrhamicgh caligpheabsy al cal cal cal
gm 5} xshi d_Z]]]ca]ca]ca] ca] ca] c$a] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca] ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] c&a] ca] ca] ca] ca! %N\ #HkvCdqt

gj {val gb] X] ca] ca] ca] ca] ca]ca]ca] ca]c"a]ca]ca]calca]calcalcalc alUc

a] ca] ca] ca] ca] caJca]c”a] ca] ca] ca] ca]ca]ca]c alUc alh-p}l




8 dEbCN
10% o' 010% & ()-10% & ()-910% & ()-yl0% & ()-Y 10% & ()-y10% & ()- B=dEbCN
10% o' oY% 0% & ()-#10% & ()- "10% & ()-9

10% & ()-10% & ()-S10% & () - 2' maBbCN

10% o' 0y510% & ()-y310% & ()-! S90M 10% - & () -9*10% & () - 9( 1 3 MAR 2003
109% & ()-' 10% & () - maxnmbCN 10% o' ol cmoo;% '()- 10" 10" 10"y; 10% & () -
F:109% & ()-&8f 10% & ()- 710% & ()- @z CNIkV|10%
&'()-'p'lO%/&'()-'f'10%<z<&'()-'Ds@lO%\&'() m s

10%\ & () - nt diysaieny( enwzakﬁnﬁm if t@l\mn/mm@t{%hasmt begogospietgd - 1\ L*

STKOVIN %ib&%‘%& 0 o¢ R ok s BRI TR ions g1
101\ 1'\ 1 X3! 108frhd gofich) o0 el ELNTA b MRUnGDIE] the ngEOIE AN {dres LOMLEHE- 931096 &

. . A " 0
(&? %g gLO/; 3& - |( % YO Pé%l%){ (rgrg@%n{g oiu;irllt%ty%lgjpgcg;f @)@fsolo/r\m to(b)e used as the current data

LS+ 10965 O o e ASROENEN 03000 8 e 1006 BIC) - £l Beikbach A0% & O

10% & () - 710%p&c1@1y Efzd DA ) thSABREr&up)ly T At 096 &)r(e)(am&l&&&;@(m\ldénlne(ﬂ‘yﬂ S

10%4&' () - S109 () t 109448 () - % - 10" 10" 10, o

10% & ()-'" ' PEODEE)UIBEuPIE %wiqﬁ)so 09 QP 19 9piEine) B Eﬁﬁé/al%zaejl- sY
1094 () - S100860 s %L)aﬁﬁﬁés o"fqag%'makg%ﬁh%perdtmn incomplete.
10%\ & () -fS109%H& () - T Z109%4& () -s10 ()--+f +++<,,-dEbCN'f9*10%-|
& ()-( normal data used as the current data on the remaining quantities of color inks are,

10%H& () -f %L0%A& () - #31 3" 109 é% - /1.£,001020dE: /
Tor Torieboa 13 OB G oy O T s ST 09 s it Boa ) 0
109%4& () - 203@[@%@&%5@&&6&%&&1&8}@1{ rh O &hd Jerlaidid P Yhikatitles biihe
11092"2"& ()-!'NL '10% " ("& ()-s10% & () - %;10% & ()- 10H$445 77WB0OWU31/
11\ &5: | 1096" BSReqtiyVe §PIOF BB pvRaEs \@th phefc&gvemlpga)(@r@@re( that uses the
abnormal data on the remaining quantities of inks.
The configuration of the third embodiment provides only two write
15  complete flags A and B respectively attached to the first data on the remaining

quantities of color inks and the second data on the remaining quantities of color

inks. This improves the efficiency of data storage in the storage element 800.

[Fourth embodiment]

20 The following describes a fourth embodiment according to the present
invention, which is applicable to an ink jet printer having a similar structure to
that of the ink jet printer 1 of the first embodiment. The difference from the first
embodiment is that the ink jet printer of the fourth embodiment has a control IC
200, which is provided on and integrated with the print head 10 and controls the

25  writing operations into storage elements 1080 and 1082 of black and color ink
cartridges 1107K and 1107F.  The like constituents are expressed by the like
numerals and are not specifically described here. As a matter of convenience,
the description first regards the storage elements 1080 and 1082 and then the
control IC 200.

30  (Data Structure of Storage Elements 1080 and 1082)

The following describes the storage elements 1080 and 1082 in the ink

cartridges 1107K and 1107F of the fourth embodiment. The black and color ink
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shows addresses of the control IC 200 in the printer main body 100 and the
internal data structure (memory map) of the memory cell 1081 with regard to

10  items of information on the black ink cartridge 1107K. The memory cell 1081
has readable and writable addresses 00 through 18 and read only addresses 28
through 66. A piece of information on the remaining quantity of black ink
having the data capacity of 8 bits is registered at the address 00 in the memory cell
1081. A piece of information on the frequency of cleaning the print head 10 and

15  a piece of information on the frequency of attachment of the black ink cartridge
1107XK, both having the data capacity of 8 bits, are registered at the addresses 08
and 10, respectively. A piece of information on a total time period of attachment
of the ink cartridge 1107K having the data capacity of 16 bits is registered at the
address 18. The data regarding the remaining quantity of black ink is allocated

20  to the head address 00 among the readable and writable addresses 00 through 18.
This arrangement enables the data regarding the remaining quantity of black ink
to be written preferentially.

The data on the remaining quantity of black ink has an initial value of

100 (expressed by percentage) and gradually decreases to O with a progress of

25  execution of the printing process. The remaining quantity of black ink may be
replaced by the amount of ink consumption. In the latter case, the amount of ink
consumption has an initial value of O (expressed by percentage) and gradually
mcreases to 100 with a progress of execution of the printing process.

The printer main body 100 has data regarding the maximum ink

30 capacities in the black and color ink cartridges 1107K and 1107F. The

calculation of the percentage is based on the maximum ink capacity data and

actual amounts of ink consumption. Alternatively the maximum ink capacities



10t MBMVIGNN<OCaBMN/ Y
10%@L0%4&' () -y10%& ()-!\& :!10% H H& ()-yGLO%&E ()-y  10%& () flO%—l& () -

00. P~PPP( QEMV Y 10%' 10%4& () - YOL0%&' () - y#10%4& ()-y " 10%H&

:110%48 () - y10%4& () - ( QQQQARRRIENN Y 1 3 MAR 2003
109010%-&' ()-f/10%4& ()-y - MLO%H& () - +10%4& () -y9* 10%& () - (! 10%& ()- R2SSS
| TpTTAEMV Y 109% F: 10%4& ()-8 10%& ()-f

710%% () - fy5S10%H& () - f 3MLO%&! () - @SL0%&! () - TTTTTTTIW =Y | S

91 10%{& ()-!DR 9! 10%& ()-10%& ()-$10%& ()- 10H 10H 10Hf ;

310%4&’ ()-VaW(X’?Yl ZZ7X9 =LY" 11098 ()-ZIfLY" 110%-& ()-Z 9! 10%& ()-!"

91 100mu&’ () maxbegloresdg s storgee etﬁﬂqe@%glo@pﬁzd\l%@ﬁhsmpwtvmw | 10% 10##

10## 10##! \ 10%-& ()-1k9 * 109%R2& ()-!p9 *
109478 () - Tﬁarkré&é%{ﬁ;méﬁk}é{@ Toos: () - Sg()slo%-l& ()- @Ot%.(q?& (f
10%4&! () - SL0%&' ()n &E@%ﬂ&kf]@@re the dROuhaalfAHEMTRY OB ((sedLBOBHE (- SELOYHS! ()

-S10%&' () -S& 10%4& () -sl bj bbcQccdEMEL YT %40%H&’ () - #10%4& fY"'10
%R () - I(\/I) 1@%@@1‘%@& i1 A-l&f §11)<s B:%ta on theQé:mount of ink consumptgo)n may take -

10944 o~ ()-(L10%
e’ ()- S5° 005 17 R TF. 5@#&&“&’%@%%&‘Wﬂ?ﬁ%ﬁﬁ%@ﬁ%&ﬁ%&ﬁ@%

S51094H& () Sﬂwgdﬁ%d&yﬁr)defmael Writing the initial value in the range of 0 to 90% into .
igcl)—/lallgl—l&lg) y hhhhlnie)s %sz’c%% qongpé%)d@% c%%s&%ptlo O%T?ﬁgé a an%g{n%r(l)t%élsoo& O-F

10% o0& () - CLRYEIOShE becutdibr@Riifatioffel QMe@Er 6 ndt XndukAlERE ifR kgBL AW & () -zl Im
I Tm
nGodEbC@ 109akecartyidge tomergure-ogghogsssmplion @o/admal@i&'c@)re@m@@/m&eq put’'y10% o0&

Rt ) T T R

10' o, ; ML0% @&Oﬁhtof?mlie%sﬁﬁp(l&m edul ta90MmeFE @ p r&@e%@s 1ﬁkfIZ>hk?Gnmng
109X5X5& () - Z&M 1096&' () - ! f &M 10985S5& ()-1\ &M "o% yly& ()-s y
1096&' () - mueykin the fq%mflt&q gprofedyre. 51 5 101515 101 515!\ 8

L0055 (70 Qi AR SR g1

of a standard-sized 1nk cartridge, data on the remaining quantity of ink or data on

15  the amount of ink consumption may take an initial valué of 50%. An alternative
technique sets 100% to the imitial value of the data on the remaining quantity of
ink or 0% to the initial value of the data on the amount of ink consumption, and
doubles the decreasing rate or the increasing rate.  The latter technique enables
the remaining quantities of inks to be monitored on the identical scale when both

20  the standard-sized ink cartridge and the half-sized ink cartridge are attachable to
the printer.

Information relating to the manufacture of the black ink cartridge 1107K
includes a piece of information on the year of manufacture, which is registered at
the address 28, a piece of information on the month of manufacture, and a piece of

25  information on the date of manufacture. The information relating to the
manufacture of the ink cartridge 1107K also includes a piece of information on
the time (hour) of manufacture, a piece of information on the time (minute) of
manufacture, and a piece of information on the production serial number. A
piece of information on the frequency of recycle, a piece of information on the

30  term of validity of ink, and a piece of information on the term of validity after
unsealing the ink cartridge 1107K, which is registered at the address 66, are also

included.
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10" a piece of information on the frequency of attachment of the black ink cartridge
1107F, both having the data capacity of 8 bits, are registered at the addresses 28
and 30, respectively. A piece of information on a total time period of attachment
15  of the ink cartridge 1107F having the data capacity of 16 bits is registered at the
address 38. The data regarding the remaining quantities of the respective color
inks are allocated to the head addresses 00 through 20 among the readable and
writable addresses 00 through 38. This arrangement enables the data regarding
the remaining quantities of the respective color inks to be written preferentially.
20  The pieces of information regarding the remaining quantities of cyan, magenta,
and yellow inks are allocated to the first 3 bytes (24 bits), and the pieces of
information regarding the remaining quantities of light cyan and light magenta
inks are allocated to the following 2 bytes (16 bits). This data structure is thus
applicable to a color ink cartridge having only three colors, cyan, magenta, and
25  yellow.

The data on the remaining quantity of each color ink has an initial value
of 100 (expressed by percentage) and gradually decreases to 0 with a progress of
execution of the printing process. The remaining quantity of each color ink may
be replaced by the amount of ink consumption. In the latter case, the amount of

30 ink consumption has an initial value of O (expressed by percentage) and gradually
increases to 100 with a progress of execution of the printing process. Since the

data on the remaining quantity of each color ink may be handled with the same
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manufacture of the ink cartridge 1107F also includes a piece of information on the
time (hour) of manufacture, a piece of information on the time (minute) of
manufacture, and a piece of information on the production serial number. A
10 piece of information on the frequency of recycle, a piece of information on the
term of validity of inks, and a piece of information on the term of validity after
unsealing the ink cartridge 1107K, which is registered at the addresses 86 are also
included.
Referring to Figs. 22 and 23, among the lower 8-bit addresses of the
15  control IC 200 in the printer main body 100, addresses .OO through 10 are allocated
to the information relating to the storage element 1080 of the black ink cartridge
1107K, and addresses 20 through 34 are allocated to the information relating to
the storage element 1082 of the color ink cartridge 1107F. The data length of 1
or 2 bytes is allocated to each address.
20  (Operation of Control IC 200)
The operation of the control IC 200 is described with reference to Figs.
24 through 26. As mentioned above, in the structure of the fourth embodiment,
the control IC 200 controls the writing operations into the respective storage
elements 1080 and 1082. Fig. 24 is a decomposed perspective view illustrating
25  the structure of the carriage 101 in the ink jet printer, to which the fourth
embodiment is applicable. Fig. 25 is a functional block diagram including the
control IC 200. Fig. 26 schematically illustrates a connection between the
printer main body 100, the control IC 200, and storage elements 1080 and 1082.
As shown in Fig. 24, the control IC 200 is provided on and integrated
30  with the print head 10. The control IC 200 comes into contact with the
respective storage elements 1080 and 1082 via contact mechanisms 130 disposed

on the carriage 101, and controls the writing operations of specific information
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the ink cartridges 107K and 107F.  The control IC 200 controls the data
transmission between the print controller 40 and the storage elements 1080 and
1082. For convenience of illustration, the print head 10, the carriage mechanism
12, and the control IC 200 are shown separately in Fig. 25.

10 The print controller 40 outputs an input signal RxD and a command
selection signal SEL and carries out the writing operation of specific information
into the control IC 200 at preset time intervals. The specific information is
temporarily kept in the RAM 210. The preset time interval here represents every
time the printing operation for one page is completed, every time the printing

15  operation for several raster lines is completed, or every—time the manual cleaning
process is carried out.  The specific information includes, for example, pieces of
information regarding the remaining quantities of inks, the frequency of cleaning,
the frequency of attachment of the ink cartridge, and the total time of attachment.
The control IC 200 receives the input signal RxD and the command selection

20  signal SEL and outputs the information required by the print controller 40 among
the information previously read from the respective storage elements 1080 and
1082 and stored in the control IC 200, as an output signal TxD to the print
controller 40.

The data on the remaining quantities of inks, which are calculated as

25  described in the first embodiment, are stored in the EEPROM 90 of the printer
main body 100. The data on the frequency of cleaning is stored at the time of
cleaning into the EEPROM 90. The data on the frequency of attachment are
read by the control IC 200 from the storage elements 1080 and 1082 of the
respective ink cartridges 1107K and 1107F at the time of attachment of each ink

30  cartridge 1107K or 1107F. 'The frequency of attachment is incremented by one
and stored into the EEPROM 90. The data on the total time of attachment is
output to the control IC 200 at the time of detachment of the ink cartridge 1107K
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response to an instruction transmitted from the printer main body 100 (the print
controller 40). In accordance with a concrete procedure, the control IC 200 first
converts a head address *Adf and an end address *Ade among the addresses (bit
data) of the memory cells 1081 and 1083, at which the controller 46 requires
writing, into the numbers of clocks. The control IC 200 also converts the data to
be written, for example, the data on the remaining quantities of inks (parallel data)
into the data on the remaining quantities of inks (serial data). The control IC 200
first outputs (* Adf-1) clock pulses to the storage elements 1080 and 1082, and
subsequently outputs (*Ade-*Adf) clock pulses to the storage elements 1080 and
1082 while transferring the converted serial data synchronously. The converted
serial data are temporarily registered in the control IC 200 until the writing
operation is performed into the respective storage elements 1080 and 1082. In
the event that the subsequent writing operation into the control IC 200 by the print
controller 40 is carried out before the writing operation into the respective storage
elements 1080 and 1082 by the control IC 200, the data stored in the control IC
200 are updated.

The writing operation of the specified information into the storage
elements 1080 and 1082 by the control IC 200 is carried out at the time of an off-
operation of the power source or at the time of replacement of the ink cartridge.
The control IC 200 converts the byte data into the bit data and carries out the
writing operation in parallel to the two storage elements 1080 and 1082. The
clock pulses output from the control IC 200 correspond to the addresses expressed
by the bits.

(Writing Operation into Storage Elements 1080 and 1082)

The writing operation into the storage elements 1080 and 1082 is
described with referring to Fig. 27. Fig. 27 is a flowchart showing a processing
routine of writing operation into the storage elements 1080 and 1082 executed by

the control IC 200 in the fourth embodiment.



9" 109%&' ()-! SLF! 109%&' ()-' 109%& () - 10%& ()-f10%& ()-!X9, M 10%& ()- OdEYNC 1!
9* 109& ()-*109%& ()-9( 109%& ()-L' 109%& ()-%40%&: ()-$ 109 ()-NdYNC 1! 9 10 10
10&<S109&' () -: 10%& ()-L9- 10%& ()-210%& ()-LOL10%: ()- O&EYNC 1! 9
10% ()-9, 109& ()-10%& ()- 10%& () - 10%& () - L$10%& ()- &MBAEYNC 1!
10% ()-&109%& ()- S| 109%& ()-L! 10% ()- 10%& ()-s 10%& () z S| aEqvl\acmP 0
9- 109& ()-, 109 ()-s*S10% ()-L(mO% ()-Y"109% ()-!S 3 10% () ofi03
10 10<109%& ()-: 10%& ()- L810%! ()- y210%§4 ()-LO
109 () - @ 10%& () - $rP /1S LI109%& ()-M ~ 10% ()-!D 109%& ()-!1°
10%: () - 10% () - $10
10) qVé% 9./1S I(L 2 %mwes supply to-the piagy coptroliar fggeyt pffy forexample. () - s100&

(1%);%:5}& L; 1(5/%9/(5 %)gf /&%9%? @16?0’\%550111’96/ & tf}) pt§hng the power plug out of the

&109%&' () - J QoxbEkE) tBe bmycﬂ_(ﬂ%&ﬁ (SpugslOHE&r (d))w@mfﬁ\&mér) NMIB &ischsse$&s 109%0&' () - s
109%%&' () - 6BdEbC S| ! kyy2 1096& Of 109 * 1096&
109 () - yI "EEBTBELY) Hie opfmple (G0 rcsivex e powaRearnrkictigh Nipkend
5  starts the writing operation into the storage elements 1080 and 1082 at step S300.
The control IC 200 refers to a control register area thereof and determines whether
or not all read/write busy flags of the storage elements 1080 and 1082 are ready,
that is, whether or not reading and writing operations into the storage elements
1080 and 1082 are not in progress at step S310. In the case where all the
10 read/write busy flags are ready, that is, in the case of an affirmative answer at step
S310, the control IC 200 determines whether or not an NMI write flag of the
storage element 1080 or 1082 is in an enabling state, that is, whether or not the
writing operation has been enabled with regard to each of the storage elements
1080 and 1082 at the time of the issuance of the power down instruction NMI at
15 step S320.

In the event that the NMI write flag is in the enabling state, that is, in the
case of an affirmative answer at step S320, the control IC 200 confirms the ink
cartridge for which the writing operation has been enabled at step S330, and
performs the writing operation of the specific information at specified addresses

20  in the enabled ink cartridge for which the writing operation has been enabled at
step S340. The specific information includes data on the remaining quantities of
inks, data on the frequency of cleaning, data on the frequency of attachment, and
data on the total time of attachment, which are written in this sequence. After
the writing operation is completed, the control IC 200 waits for all the read/write

25  busy flags to become ready at step S350. When all the read/write busy flags
become ready, that is, in the case of an affirmative answer at step S350, the
control IC 200 outputs Hi-Z control signals CS1, CS2, CLK1, CLK2, R/W1,
R/W2, I/O1, and I/O2 to the storage elements 1080 and 1082 at step S360. The
control IC 200 then cuts off the power supply to the storage elements 1080 and

30 1082 at step S370.

In the case where all the read/write busy flags are not ready, that is, in the

case of a negative answer at step S310, on the other hand, the control IC 200 waits
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the processing of steps S350 through S370.

The writing operation is further described in detail with reference to Figs.
28 through 30. Fig. 28 is a flowchart showing a processing routine executed by
10  the control IC 200 in the course of the writing operation. Figs. 29 and 30 are
timing charts showing the timings of execution of the writing operation shown in
the flowchart of Fig. 28. More specifically, the timing chart of Fig. 29 shows the
timing of execution of the writing operation from a head address, and the timing
chart of Fig. 30 shows the timing of execution of the writing operation from a
15  desired address via a dummy reading operation.

When the program enters the routine of Fig. 28, the control IC 200 makes
the CS signal in a low level and resets the address counter 83 included in the
storage element 1080 or 1082 at step S400 as shown in the timing chart of Fig, 29.
The control IC 200 then makes the CS signal in a high level and activates the

20  storage element 1080 or 1082 at step S410. The control IC 200 subsequently
outputs a specific number of clock pulses to the storage element 1080 or 1082 at
step S420. The specific number of clock pulses corresponds to a desired address,
which is transmitted from the print controller 40 and to which the print controller
40 requires writing the specific data. The address counter 83 in the storage

25  element 1080 or 1082 increments the address by bit at a timing of a fall of the
clock signal. The control IC 200 can accordingly specify the desired address via
the address counter 83 at step S430. The control IC 200 makes the R/W signal
in a high level so as to specify the writing operation into the storage element 1080
or 1082, and outputs the data, which are to be written, to a data bus at step S440.

30 This enables the specific data to be written at the specified addresses in the
memory cell 1081 or 1083 of the storage element 1080 or 1082.  After execution
of step S440, the program exits from the routine of Fig. 28. As described above,
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counter 83 in the storage element 1080 or 1082. After the specification of the
next address, the specific data output from the control IC 200 are written into the
storage element 1080 or 1082. In the case where the writing operation is

10  performed with regard to a next address that is discontinuous with the previously
specified address, on the other hand, the control IC 200 outputs the low R/W
signal to the storage element 1080 or 1082 and performs the ineffective writing
operation up to the next address as shown in the timing chart of Fig. 30. At the
next address, the control IC 200 outputs the high R/W signal to the storage

15  element 1080 or 1082 and the specific data to the data bus, so as to implement the
writing operation.

In the arrangement of the fourth embodiment, the data on the remaining

quantities of the respective inks are written into the storage elements 1080 and
1082 in the following manner. As described previously, the address 00 is

20  allocated to store the data on the remaining quantity of black ink in the memory
cell 1081 of the storage element 1080, and the addresses 00, 08, 10, 18, and 20 are
allocated to store the data on the remaining quantities of the respective color inks
in the memory cell 1083 of the storage element 1082. The arrangement of this
embodiment resets the address counters 83 in the storage elements 1080 and 1082

25  to zero when the control IC 200 performs the writing operation into the storage
elements 1080 and 1082. This enables the data on the remaining quantities of
the respective inks to be written prior to the other data into the storage elements
1080 and 1082 in the course of the writing operation by the control IC 200.
(Effects of Fourth embodiment)

30 The arrangement of the fourth embodiment enables the data on the
remaining quantities of the respective inks to be written preferentially into the

storage elements 1080 and 1082 on the off-operation of the power source. Even
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power supply is accidentally cut off. The power down instruction NMI is ;ssued
under such conditions as mentioned previously, and the electric power is supplied
to the print controller for 0.3 seconds by means of the auxiliary power source

10 incorporated in the printer main body 100. Since the arrangement of this
embodiment preferentially writes the data on the remaining quantities of the
respective inks into the storage elements 1080 and 1082, the writing operation can
be completed within the time period of the auxiliary power supply.

(Modification of Fourth embodiment)

15 In the fourth embodiment, the data on the remaining quantities of the
respective inks are located at the specific addresses in the memory cell, which are
accessed preferentially by the printer main body 100. One possible modification
of the fourth embodiment has format information at a specific address accessed
first by the printer main body 100 as shown in Fig. 31. Fig. 31 schematically

20  illustrates a data array 1000 in a memory cell in one modification of the fourth
embodiment. The data array 1000 includes format information 1001, which is
used to specify information stored in the memory cell. One applicable procedure
specifies an ink remaining quantity memory division 1003 included in a writable
storage area 1002 as the target writing area based on the format information 1001,

25  and subsequently carries out the required writing operation. This arrangement
advantageously prevents information stored in a read only storage area 1004 from
being erased accidentally.

In a modified structure that uses a common storage element to both the
black ink cartridge and the color ink cartridge, required information can be

30  accessed readily based on the format information 1001. This arrangement
favorably saves the time period required for the access, that is, for the reading and

writing operations. In this arrangement, the capacity of the ink remaining
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[Possible Modifications]

In the first and the second embodiments discussed above, the data stored

in the second storage areas 660 and 760 are only the data on the remaining

10  quantities of the respective inks. One possible modification may store other data,
for example, the data on the frequency of attachment and detachment of the ink
cartridges 107K and 107F and the data on the time elapsing after unsealing the ink
cartridges 107K and 107F, into the second storage areas 660 and 760 as rewritable
data, which are transmitted from and to the printer main body 100. The presence

15  of bubbles in ink stored in the ink cartridge depends upon the frequency of
attachment and detachment of the ink cartridge. The optimal conditions of ink
supply (for example, the frequency of flushing) in the flow paths from the ink
cartridges 107K and 107F to the print head 10 may thus be determined according
to the frequencies of attachment and detachment of the ink cartridges 107K and

20 107F which are stored in the second storage areas 660 and 760.

In the color ink cartridges 107F of the first through the third
embodiments, the second storage areas 660 and 860 provide two memory
divisions for each color ink to sequentially store the latest data on the remaining
quantity of the color ink. Three or more memory divisions may, however, be

25  provided for each color ink.

In the second and the third embodiments discussed above, the write
complete flag is inverted to determine whether or not the writing operation of the
data on the remaining quantity of each ink has been completed for each ink
remaining quantity memory division. The write complete flag may have two or

30 greater bits, A counter may alternatively be applied for the determination of
whether or not the writing operation has been completed for each ink remaining

quantity memory division.
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fourth embodiments of this modified structure, the data on the remaining
quantities of the respective inks stored at the head addresses should be located at
10  the end addresses.

In all the embodiments discussed abo-ve, the data on the remaining
quantities of the respective inks are stored at the head of the memory addresses.
The data on the remaining quantity of each ink may, however, be stored at any
memory address, which is preferentially accessed by the printer main body 100

15  (print controller 40). For example, when intermediate addresses are accessed
first by the print controller 40 for the writing operation, the data on the remaining
quantities of inks may be stored at the intermediate addresses. Namely the
storage positions of the data on the remaining quantities of the respective inks are
not limited to the physically head addresses in the memory cells 81, 810, 1081,

20  and 1082, but may be any memory addresses preferentially accessed for reading
and writing operations.

In all the above embodiments, the EEPROM is applied for the storage
elements 80, 800, 1080, and 1082. A dielectric memory of the sequential access
type FEROM may be used instead of the EEPROM. The EEPROM includes

25  flash memories.

In all the above embodiments, the remaining quantities of inks are used
as the information relating to the quantities of inks. The amounts of ink
consumption may, however, be used instead of the remaining quantities of inks.

The ink cartridges 107K, 107F, 1107K, and 1107F used in the above

30 embodiments may be replaced with another ink cartridge 500 shown in Fig. 32.
Fig. 32 is a perspective view illustrating the appearance of the ink cartridge 500 as

one modification of the present invention.



& 109 ()-!DF & 109X\ X\ & ()- @O0% & () - Y&X6nbCl

| KF4AM 109&' ()-!k[ FAM 10%\ & ()-!a*9! 10%u& ()-!a*9! 10%\ u\ & ()-yL! 10%

& ()-!1fyL! 10%z& ()-%luVv4! 119:1109%65658& ()-m 1096& ()-!

10965& ()-f109%& ()-%09%& ()-3 10 10 10dN8Vz[ 9uVAl I'ly*M 1096 §fjakk (o
10% & ()-!\j &* 109 51 5& ()-! X9 10%4ESE5& ()-! X9

10%E5E5&' ()-9:!1109%& ()-nmvt gR3! 10% & ()-$10% & ()-3 10S5S5 10S5S5

10S5S5! f *M 10%85S5&' () - ! k* M 109X5X5& ()- y*M 10% m f& ()-*| #7zX7qR3!

&M 10% & ()-!!10%& ()-!a! 10%UuU& ()-'61710%1\ u\& ()-!10%& ()-m!10988& ()-m
7HzI "P1! Y9810% & ()- 10pUpU 10pUpU

L SO AT o AN LA ) )

CzX9"P1! 5' 1Q%rk df)x rea@ I AQfBille)epled@ Mrbﬁ%oc(y)(nb%‘hobvh@%&t (s) LF171100& () -
110% & () - mabcdqtuV?'f 10%&'()-10%&'()-10%&' ).- & ()- 10 10 10!f7
109 () -3 qjiepirgnaied 1odgiak eyd ppcomsedased 111@%@86( S&Fandacover member 53

100 130008 D e B SR Ll B A 00 )
S+MLO% &5( ) -r8serddifi(Bke¢ dhe(ifik fe@eMv&irg )G7CE)1|®§DCA@M,8I(X7LM§ ah0tu07Ytin ¥ ; .
10 & () F G100 () 83008 e 21088, (0 00FmhC @O0 8 ()Y S10% & ) 10%
separately keep five different color inks. Ink supply inlets 54 for the respective
color inks are formed at specific positions on the bottom face of the vessel 51.
The ink supply inlets 54 at the specific positions face ink supply needles (not
10  shown here) when the ink cartridge 500 is attached to a cartridge attachment unit
of a printer main body (not shown here). A pair of extensions 56 are integrally
formed with the upper end of an upright wall 55, which is located on the side of
the ink supply inlets 54. The extensions 56 receive projections of a lever (not
shown here) fixed to the printer main body. The extensions 56 are located on
15  both side ends of the upright wall 55 and respectively have ribs 56a. A
triangular rib 57 is also formed between the lower face of each extension 56 and
the upright wall 55. The vessel 51 also has a check recess 59, which prevents the
ink cartridge 500 from being attached to the unsuitable cartridge attachment unit
mistakenly.
20 The upright wall 55 also has a recess 58 that is located on the substantial
center of the width of the ink cartridge 500. A circuit board 31 is mounted on
the recess 58.  The circuit board 31 has a plurality of contacts, which are located
to face contacts on the printer main body, and a storage element (not shown)
mounted on the rear face thereof. The upright wall 55 is further provided with
25  projections 551 and 55b and extensions 55¢ and 55d for positioning the circuit
board 31.
In the above embodiments, five color inks, that is, magenta, cyan, yellow,
light cyan, and light magenta, are applied for the plurality of different color inks.
The present invention is also applicable to another combination of these color inks
30  such as three color inks combination of magenta, cyan and yellow or these color
inks and some additional color inks.

The principle of the present invention is applicable to the off-carriage
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information relating to a quantity of ink kept in said ink reservoir,
wherein the storage unit is sequentially accessed in synchronism with a clock
10 signal, and has an ink quantity information storage area rewritably storing the ink
quantity information, and wherein the ink quantity information storage area is located at

a specific area accessed to write first by said printer.

2. An ink cartridge in accordance with claim 1, wherein said ink reservoir
15 comprises a specific number of ink chambers corresponding to a number of different inks
used for printing, and the ink quantity information storage area has a storage capacity

according to the number of different inks.

3. An ink cartridge in accordance with claim 2, wherein the ink quantity

20 information storage area has a storage capacity of at least three bytes.

4. An ink cartridge in accordance with claim 3, wherein the ink quantity-relating
information is written into the ink quantity information storage area at a time of
replacement of said ink cartridge and/or at a power-off time of said printer.

25

5. An ink cartridge in accordance with claim 3, wherein said ink reservoir has at
least three ink chambers, in which at least three different color inks are kept respectively,

the ink quantity information storage area having a plurality of memory
divisions, wherein the plurality of memory divisions store pieces of information relating

30 to quantities of the at least three different color inks kept in said respective ink chambers
independently,

a storage capacity of at least one byte being allocated to each of the plurality of

memory divisions.
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divisions, wherein the plurality of memory divisions store pieces of information relating
to quantities of the at least five different color inks kept in said respective ink chambers
independently,

a storage capacity of at least one byte being allocated to each of the plurality of

10 memory divisions.

7. An ink cartridge in accordance with claim 6, wherein the at least five
different color inks comprise three deep color inks and two light color inks, the two light
color inks correspond to two deep colors among the three deep color inks,

15 in the ink quantity information storage area, the memory divisions for storing
the pieces of information regarding the three deep color inks being located at a first place
written first by said printer, and the memory divisions for storing the pieces of
information regarding the two light color inks being located at a second place written
next by said printer.

20

8. An ink cartridge in accordance with claim 7, wherein the three deep color
inks are cyan, magenta, and yellow, and the two light color inks are light cyan and light

magenta.

25 9. An ink cartridge in accordance with claim 8, wherein the pieces of
information relating to the remaining quantities of the respective inks are written into the
memory divisions at a time of replacement of said ink cartridge and/or a power-off time

of said printer.

30 10. An ink cartridge in accordance with any one of claims 1 through 9, wherein
said storage unit has a plurality of storage areas, and
the ink quantity information storage area is a first storage area located at a head

of the plurality of storage areas included in said storage unit.
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11. An ink cartridge in accordance with ‘any one of claims 1 through 9, wherein

said storage unit has a plurality of storage areas,
the ink quantity information storage area is a last storage area located at an end

of the plurality of storage areas included in said storage unit.

12. An ink cartridge in accordance with claim 11, wherein the ink quantity-

relating information regards a remaining quantity of ink in said ink reservoir.

13. An ink cartridge in accordance with claim 11, wherein the ink quantity-
10 relating information regards a cumulative amount of ink consumption with regard to said

ink reservoir.

14. An ink cartridge configured to be detachably attached to a printer, said ink
cartridge comprising:
15 an ink reservoir in which an ink used for printing is kept; and
a storage unit storing specific information in a readable, writable, and non-
volatile manner and being sequentially accessed in synchronism with a clock signal, said
storage unit having a first storage area, in which a plurality of read only information is
stored, and a second storage area, which is arranged at a location accessed to write prior
20 to the first storage area and in which rewritable information is stored,
wherein the specific information comprises information relating to a quantity of

ink kept in said ink reservoir.

15. An ink cartridge in accordance with claim 14, wherein the rewritable

25 information stored in the second storage area comprises a piece of information on a
remaining quantity of ink in said ink reservoir, wherein the piece of information on the
remaining quantity of ink is calculated by said printer from an amount of ink

consumption used for printing.

30 16. An ink cartridge in accordance with claim 14, wherein said ink reservoir has
a plurality of ink chambers, in which a plurality of different color inks are kept
respectively,

wherein the rewritable information stored in the second storage area comprises

plural pieces of information on remaining quantities of the different color inks kept in the
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respective ink chambers, and wherein the plural pieces of information on remaining

quantities of the different color inks are calculated by said printer.

17. An ink cartridge in accordance with claim 14, wherein the rewritable
5 information stored in the second storage area comprises a piece of information on an
amount of ink consumption with regard to said ink reservoir, which is obtained from an

amount of ink consumption used for printing.

18. An ink cartridge in accordance with claim 17, wherein the piece of
10 information on the amount of ink consumption takes an initial value in a range of zero to

a predetermined value.

19. An ink cartridge in accordance with claim 16, wherein the second storage
area has at least two memory divisions, into which a latest piece of information on the

15 remaining quantity of ink is written sequentially.

20. An ink cartridge in accordance with any one of claims 1 through 9 and 14
through 19, wherein said storage unit is an EEPROM.

20 21. An ink cartridge in accordance with any one of claims 1 through 9, 14
through 20, wherein said storage unit has format information relating to items of

information stored therein.

22. An ink cartridge in accordance with claim 21, wherein the format

25 information is registered in a head area of said storage unit.

23. An ink cartridge configured to be detachably attached to a printer, said ink
cartridge comprising:
an ink reservoir in which an ink used for printing is kept; and
30 a storage unit having a plurality of ink quantity information memory divisions
and a plurality of write complete information storage areas, and the storage unit storing
specific information in a readable, writable, and non-volatile manner,
wherein the specific information comprises information relating to a quantity of

ink kept in said ink reservoir, wherein the plurality of ink quantity information memory
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divisions store the ink quantity-relating information, and wherein the plurality of write
complete information storage areas respectively correspond to the plurality of ink
quantity information memory divisions and in each of which write complete information
is registered when a writing operation into the corresponding ink quantity information

5 memory division is completed.

24. An ink cartridge in accordance with claim 23, said ink cartridge comprising:
a plurality of ink reservoirs, in which a plurality of inks are kept respectively;
and
10 a plurality of ink quantity information memory divisions and a plurality of write

complete information storage areas provided for each of said plurality of ink reservoirs.

25. An ink cartridge in accordance with either one of claims 23 and 24, wherein
said storage unit has two ink quantity information memory divisions, and each write
15 complete information storage area is located following an end-of-writing position in each

of the ink quantity information memory divisions.

26. An ink cartridge in accordance with any one of claims 23 through 25,

wherein a predetermined flag is written into each of the write complete information

20 storage areas when the writing operation has been completed in the corresponding ink
quantity information memory division, and

the predetermined flag has different initial values with regard to the respective

write complete information storage areas.

25 27. An ink cartridge in accordance with any one of claims 23 through 25,
wherein a predetermined flag is written into each of the write complete information
storage areas when the writing operation has been completed in the corresponding ink
quantity information memory division, and

the predetermined flag has an identical initial value with regard to the respective

30 write complete information storage areas.

28. An ink cartridge in accordance with any one of claims 23 through 27,
wherein the ink quantity information memory divisions are included in a specific area of

said storage unit that is written first by said printer.
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30. An ink cartridge in accordance with any one of claims 23 through 29,
5 wherein the ink quantity-relating information regards a remaining quantity of ink in said

ink cartridge.

31. An ink cartridge in accordance with any one of claims 23 through 29,
wherein the ink quantity-relating information regards a cumulative amount of ink

10 consumption with regard to said ink cartridge.

32. A printer, to which an ink cartridge in accordance with any one of claims 1
through 9 and 14 through 22 is detachably attached, said printer comprising:
a storage device that stores plural pieces of specific information, wherein the

15 plural pieces of specific information comprises information relating to a quantity of ink
kept in said ink cartridge; and

a writing unit that writes the ink quantity-relating information into the ink
quantity information storage area of said ink cartridge, preferentially over the other
pieces of specific information.

20

33. An ink jet printer comprising an ink cartridge, which is detachably attached
to a printer main body and in which ink is kept, and said printer main body that causes
the ink kept in said ink cartridge to be ejected from a print head to a printing medium, so
as to implement printing on said printing medium,

25 wherein said ink cartridge comprises a storage device of sequential access type,
said storage device comprising a storage unit and an address counter that carries out
either one of a count-up operation and a count-down operation in response to a clock
signal in the course of data transmission between said storage unit and said printer main
body,

30 said storage unit included in said storage device comprises a first storage area,
in which read only data are stored and which is only read by said printer main body, and
a second storage area, in which rewritable data are stored and which is accessed to write
prior to the first storage area and transmits data to and from said printer main body,

said ink jet printer has a data input-output unit that carries out reading and
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writing operations in response to a clock signal.

34. An ink jet printer in accordance with claim 33, wherein the rewritable data
stored in the second storage area comprises data relating to a remaining quantity of ink in
5 said ink cartridge, which is calculated by said printer main body from an amount of ink

consumption used by said print head.

35. An ink jet printer in accordance with claim 34, whereih said ink cariridge
comprises a plurality of ink chambers, in which a plurality of different color inks are kept
10 respectively,
the rewritable data stored in the second storage area comprising data relating to
remaining quantities of the different color inks kept in the respective ink chambers,

which are calculated by said printer main body.

15 36. An ink jet printer in accordance with either one of claims 34 and 33,
wherein the second storage area comprises at lcast two memory divisions, into which

latest data relating to the remaining quantity of ink are sequentially written.

37. An ink jet printer in accordance with any one of claims 34 through 36,
20 wherein the data relating to the remaining quantity of ink are written after a power-off

operation of said printer main body.

38. An ink jet printer in accordance with any one of claims 34 through 37,

wherein the rewritable data stored in the second storage area comprises at least one

25 selected among data regarding a time period elapsing after unsealing said ink cartridge
and data regarding a frequency of attachment and detachment of said ink cartridge to and

from said printer main body, both the elapsing time period and the frequency of

attachment and detachment being measured by said printer main body.

30 39. An ink jet printer in accordance with any one of claims 34 through 38,
wherein the read only data stored in the first storage area comprises at least one selected
among data regarding a year, month, and date of manufacture of said ink cartridge, data
regarding a type of ink stored in said ink cartridge, and data regarding a capacity of said

ink cartridge.
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40. An ink jet printer in accordance with any one of claims 33 through 39,

wherein said storage device is an EEPROM.

41, A printer, to which an ink cartridge in accordance with any one of claims 23
through 31 is detachably attached, said printer comprising:

a storage device that stores specific information that is to be written into said
ink cartridge, wherein the specific information comprises information relating to a
quaﬂtity of ink kept in said ink cartridge; ‘

an ink quantity information writing unit that writes the ink quantity-relating
information into a plurality of ink quantity information memory divisions, which are
included in said storage device; and

a write complete information writing unit writing write complete information
into a write complete information storage area when the writing operation of the ink
quantity-relating information into each of the ink quantity information memory divisions
has been completed, wherein the write complete information storage area is provided
corresponding to each of the ink quantity information memory divisions in said storagc

device.

42. A printer in accordance with claim 41 further comprising:

a determination unit that determines whether or not the writing operation of the
ink quantity-relating information into each of the ink quantity information memory
divisions has been carried out properly, based on values of the ink quantity-relating
information written in the ink quantity information memory divisions and values of the

write complete information written in the write complete information storage areas.

43, A printer, to which an ink cartridge in accordance with any one of claims 23
through 31 is detachably attached, said printer comprising:

a storage device that stores specific information that is to be written into said
ink cartridge, wherein the specific information comprises information relating to a
quantity of ink kept in said ink cartridge;

a first ink quantity information writing unit that writes first ink quantity-relating
information into a first ink quantity information memory division, which is included in
said storage device;

a first write complete information writing unit that writes first write complete
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information into a first write complete information storage area when the writing
operation of the first ink quantity-relating information into the first ink quantity
information memory division has been completed, wherein the first write complete
information storage area is provided corresponding to the first ink quantity information

5 memory division in said storage device;

a second ink quantity information writing unit that writes second ink quantity-
relating information into a second ink quantity information memory division following
the writing operation of the first write complete information into the first write complete
information storage area has been completed, wherein second ink quantity information

10 memory division is included in said storage device; and

a second write complete information writing unit that writes second write
complete information into a second write complete information storage area when the
writing operation of the second ink quantity-relating information into the second ink
quantity information memory division has been completed, wherein the second write

15 complete information storage area is provided corresponding to the second ink quantity

information memory division in said storage device.

44, A printer in accordance with claim 43 further comprising:
a determination unit that determines whether or not the writing operations of the
20 first ink quantity-relating information and the second ink quantity-relating information
respectively into the first and second ink quantity information memory divisions have
been carried out properly, based on values of the first ink quantity-relating information
and the second ink quantity-relating information written in the first and second ink
quantity information memory divisions and values of the first write complete information
25 and second write complete information written in the first and second write complete

information storage areas.

45. A printer in accordance with claim 44, wherein said determination unit

determines that the writing operations of the first ink quantity-relating information and

30 the second ink quantity-relating information respectively into the first and second ink
quantity information memory divisions have been carried out properly, in the case where

the first ink quantity-relating information stored in the first ink quantity information
memory division coincides with the second ink quantity-relating information stored in

the second ink quantity information memory division.
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46. A printer in accordance with claim 45, wherein the first write complete
information and the second write complete information have a certain combination of
preset initial values,

said printer further comprising:

an identification unit that identifies a combination of a current value of the first
write complete information with a current value of the second write complete
information, in the case where the first ink quantity-relating information stored in the
first ink quantity information memory division does not coincide with the second ink
quantity-relating information stored in the second ink quantity information memory
division,

said determination unit determining that the writing operation of the first ink
quantity-relating information into the first ink quantity information memory division has
been carried out properly, in the case where the combination of the current values of the
first write complete information and the second write complete information is different

from the cerlain combination of the preset initial values,

47. A printer in accordance with claim 45, wherein the first write complete
information and the second write complete information have a certain combination of
preset initial values,

said printer further comprising:

an identification unit that identifies a combination of a current value of the first
write complete information with a current value of the second write complete
information, in the case where the first ink quantity-relating information stored in the
first ink quantity information memory division does not coincide with the second ink
quantity-relating information stored in the second ink quantity information memory
division,

said determination unit determining that the writing operation of the first ink
quantity-relating information into the first ink quantity information memory division has
not been carried out properly, in the case where the combination of the current values of
the first write complete information and the second write complete information is

identical with the certain combination of the preset initial values.

48. A printer in accordance with any one of claims 43 through 47, wherein said
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49. A printer in accordance with any one of claims 43 through 48, wherein the

first write complete information and the second write complete information are flags.

50. An ink cartridge having an ink reservoir in which an ink used for printing is
10  kept, said ink cartridge comprising:
an address counter that outputs a count in response to an input clock signal; and
a storage element that is sequentially accessed based on the count output from
said address counter, said storage element storing plural pieces of specific information in
a readable, writable, and non-volatile manner,
15 wherein a certain piece of information, which is updated in relation to the ink
kept in said ink resetvoir, is stored in a specific area of said storagc element that is read

first using a default of the count.

51. An ink cartridge in accordance with claim 50, wherein the certain piece of

20 updated information regards a remaining quantity of ink.

52. An ink cartridge in accordance with claim 50, wherein the certain piece of

updated information regards an amount of ink consumption.

25 53. An ink cartridge in accordance with claim 52, wherein the amount of ink

consumption has an initial value in a range of zero to a predetermined value.

54. An ink cartridge in accordance with claim 53, wherein the predetermined
value includes 90.
30
55. An ink cartridge configured to be detachably mountable on a printer,

comprising:

an ink reservoir for keeping ink; and
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5 wherein the second memory area has a specific area for storing ink quantity data
related to consumption of the ink, the specific area being located at a front end of the
second memory area which is to be written first in writing data to the second memory

arca.

10 56. An ink cartridge in accordance with claim 55, wherein the second memory
area is located at a first half of an entire memory space of the non-volatile serial access

memory.

57. An ink cartridge according to claim 1, wherein the ink quantity-relating
15 information is written in the storage area before other information is written in the

storage area.

58. An ink cartridge according to claim 1, wherein when the printer reads
information from the ink cartridge, the printer accesses the ink quantity information

20 storage area.

59. An ink cartridge according to claim 1, wherein when the printer reads
information from the ink cartridge, the printer accesses the ink quantity information

storage area before accessing other portions of the storage unit.

25
60. An ink cartridge according to claim 1, wherein when the printer reads
information from the ink cartridge, the printer accesses the ink quantity information
storage area after accessing an other portion of the storage unit.
30 61. An ink cartridge configured to be detachably mountable on a printer,

comprising:
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an ink reservoir for keeping ink; and
a non-volatile serial access memory being sequentially accessed from an access
start position in synchronism with a clock signal, the memory having a first memory area
for storing data not to be updated according to use of the ink cartridge. and a second

5 memory area for storing data to be updated according to use of the ink cartridge,

wherein the second memory area has a specific area for storing ink quantity data
related to consumption of the ink, the specific area being located at a front end of the

second memory area which is to be written first in writing data to the second memory

area.
10
62. An ink cartridge in accordance with claim 61, wherein the second memory
area is located at a first half of an entire memory space of the non-volatile serial access
memory.
15 63. An ink cartridge configured to be detachably attached to an ink-jet printer,
comprising:
an ink storage reservoir; and
a non-volatile serial access storage element that stores data, the storage element
having:
20 a first storage area for storing read-only data at a first address, and

a second storage area for storing rewritable data at a second address,

the second address being lower than the first address.

64. An ink cartridge according to claim 63, wherein the second address being
25 lower than the first address means that the second address is closer to a beginning of the

storage device than the first address.

65. An ink cartridge according to claim 63, wherein the rewritable data reflects a

quantity of ink remaining in the ink storage reservoir.
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first data that the first storage area can store is equal to a maximum amount of the second

data that the second storage area can store.
10

68. An ink cartridge according to claim 63, wherein at least one of the read-only
data and the rewritable data comprises a plurality of data records, and the data records

are sequentially arranged.

15 69. An ink cartridge according to claim 68, wherein a first said data record has a
first size and a second said data record has a second size, and the first and second sizes

are different.



